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General Electric reports on developments in... TRANSMISSION 
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PENELEC 


BEGINS 
460-KV 
TRANSMISSION 


General Electric equipment 
and Project EHV experience 
utilized in new line 
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ON SEPTEMBER 30, 1960, a switch was closed at 
Pennsylvania Electric Company’s Claysburg Station in 
south-central Pennsylvania, and a new 13-mile extra- 
high-voltage transmission line was energized at 460 kv. 
This is the first 460-kv line in the United States to 
carry full voltage as part of an established transmission 
grid. Experience with the new line will help electric 
utilities to solve the problems involved in transmitting 
larger blocks of power over longer distances. 


GENERAL ELECTRIC and eleven other manufacturers 
supplied equipment for the line. G-E equipment in- 
cludes the highest voltage 3-phase power transformer 
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TWO ENGINEERS, S. J. Polaski of Penelec and D. J. Heller 
of General Electric, will measure and photograph lightning 
from this mountain-top trailer. 
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460-KV G-E TRANSFORMER and lightning arresters are 


shown here at Penelec’s Claysburg Station. 


in utility service in the United States (460-kv, 60-mva), 
lightning arresters, disconnect switches, supervisory 
and relaying equipment, and line hardware. 


PREPARATORY RESEARCH for Project EHV—a super- 
voltage system being built for test purposes near G.E.’s 
Power Transformer Department in Pittsfield, Massa- 
chusetts—enabled the Company to provide planning 
assistance to Penelec: 
e A special computer program was used to predict 
radio influence levels. 
e Geometric tower and line models were tested to 
study lightning response. 


LIGHTNING FIELD STUDIES will be conducted jointly 
by Penelec and General Electric during the next several 
summers. Engineers will use oscillographs, cameras, and 
other instruments in a special mountain-top trailer, plus 
magnetic links and 35 line-surge oscillographs along the 
line, to obtain information on lightning strokes. and 
currents. The goal: greater knowledge of lightning and 
of line outage rates. 


SIX OTHER UTILITIES investigating super-voltage 
transmission have also benefited from General Elec- 
tric’s Project EHV research. To learn how Project EHV 
can help you, see your G-E Sales Engineer or write to 
Section 604-12, General Electric Co., Schenectady 5, 
New York. 


MORE POWER TO AMERICA 


GENERAL @@ ELECTRIC 
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Llectrical 
What in the World wee 


Over the last five years, some 12,000 of you have given time for interviews 
by members of the Mills Shepard Research Organization. You've honestly told 
us what you find of greatest interest in Electrical World, in editorial content and 
advertising. You’ve reported on not only what you read but why you read it 
and, most important, what you have gained from it. 

These interviews have provided our magazine readership research organization 
with a mass of dependable data indicating the value you place on our articles and 
advertising. Your readership of editorial material is, of course, higher than that 
of advertising, but there’s no question of your heavy dependence upon the manu- 
facturers’ ads as a prime source of information. 

But your most important contribution in cooperating with our research is in 
providing a broad base of information on your interests and reactions to the 
whole Electrical World. Drawing on this background, our editors and the elec- 
trical equipment manufacturers can more accurately gauge your information needs 
and prepare material which communicates with you more quickly, more easily, 
and more effectively. 

This report is quite brief, but I thought you should know the importance to 
our whole operation of this readership information you so willingly give us. 
If any of you would like further information, please let me know, and understand 


that all of us sincerely appreciate your help. 
Naren 
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VACUUM LOAD SWITCHING 


A Hi-Voltage—Joslyn exclusive. { Arcless, explosion-proof and shatter-proof. §{ Modular 
housing for easy up-rating. §] Restrike-free performance. {{ Operation and life-expectancy 
independent of power factor. { On-the-spot testing in minutes. § Switches all types of 


loads. §{ These are but a few of the features found only in the Hi- Voltage—Joslyn Heavy- 
Duty Vac-Rupter®, designed by the leading manufacturer of all types of vacuum switch- 
ing equipment and circuit fault interrupters. Send for Bulletin 30-205. Patent No. 696-693, 
HI-VOLTAGE EQUIPMENT COMPANY 


Division of Joslyn Mfg. and Supply Co., Chicago, Ill. « 4000 East 116th Street, Cleveland 5, Ohio 
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Letters 


Power Men Advised, But May Not Concur 


To the Editor: 

We wish to correct what may be a false impression 
contained in your article on our book, “Energy in the 
American Economy, 1850-1975,” in your issue of 
November 28. You state that we “were assisted. . . 
by Board Chairman Philip Sporn of American Electric 
Power, W. L. Byrne of Ebasco Services, Inc, William E. 
Dean Jr of the Tennessee Valley Authority, H. M. 
McIntyre of the Bonneville Power Administration, and 
Morton (Milton) F. Searl of the Atomic Energy 
Commission.” 

The word “assisted” carries the implication that these 
gentlemen contributed to the research or writing and 
therefore share responsibility for the work. What they 
actually did was to review early drafts or give advice. 
This is acknowledged, as is the advice and criticism of 
many others, in the preface to the book. Thus they are 
in no way responsible for the opinions and conclusions 
we present, and indeed, may not agree with or approve 
of them. 

In order to avoid possible embarrassment to the 
above-named from this unintentional implication we 
would appreciate your printing this letter. 


Sam H. Schurr 

Resources for the Future, Inc 

1775 Massachusetts Avenue, Northwest 
Washington 6, D. C. 


Editorial a ‘Veritable Magna Charta’ 


To the Editor: 

I have just read your editorial in Electrical World 
of October 31 entitled, “Electrical World’s Position on 
Public Power.” 

I want to tell you that this is a masterpiece and should 
be a veritable Magna Charta for our industry. 

My compliments to you and your associates for the 
way you have “laid it on the line.” 


Ashton B. Collins 
Reddy Kilowatt, Inc 
750 Third Ave 

New York 17, N. Y. 
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Rio de Janeiro—A better climate for foreign 
power enterprises in Brazil could develop when the 
government of Janio Quadros takes over Jan. 31. 

Investor-owned utilities, American & Foreign 
Power Co and Brazilian Traction Ltd (Canada), 
have had tough sledding for years because of anti- 
quated laws limiting return to a percentage of the 
historical value of plant. No allowance is made for 
inflated replacement and expansion costs. 

Further discouragement to the utilities came 
earlier this year when an A&FP subsidiary was 
taken over by the state of Rio Grande do Sul. No 
indemnity arrangements have been made yet. 

The straws in the wind that hint at a possible 
better future are just straws—but some observers 
feel they are significant. 
© Glycon de Paiva, former head of Brazil’s National 
Economic Development Bank, told the influential 
Superior War College that a non-expropriation 
policy and a change in the basis for profit calcu- 
lations of investor-owned utilities are essential. 
© The bulletin of the National Confederation of In- 
dustry, in a forecasting issue, placed President-elect 
Quadros on record as favoring a larger role for 
private capital in pushing economic development. 
¢ Further indication of a change in the outlook is 
the sale of $5,260,000 in stock—on the Brazilian 
market—by Sao Paulo Light, a Brazilian Traction 
subsidiary. Sao Paulo Light had not paid a divi- 
dend in three years at the time of the stock sale, 
but the issue was entirely subscribed in less than 
three months. 

In the meantime, demand for power is rising at 
the rate of 100 Mw a year. Engineers and power 
officials are forecasting shortages in 1964. 

First steps to avoid an emergency situation are 
being taken by seven states which have started con- 
struction of a mammoth hydroelectric project on the 

(Continued on page 73) 
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Elliott Synchronous Condenser 
furnishes reactive KV A, releasing 


MORE SALABLE KW 


over existing lines 


The 50,000-kva Elliott Synchronous Condenser shown above enables Montana Power 
Company to stabilize voltage and to allow greater power transmission over existing lines 
to Billings, by furnishing reactive kva. This hydrogen-cooled machine has a capability 
of 60,000 kva at 15 psi. Primary switchgear, control apparatus and voltage regulator 
equipment were engineered and furnished by Elliott. 

This is one of a number of Elliott Synchronous Condensers serving utilities. 
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You can save money on delivery time... 
with Graybar as your auxiliary warehouse 


Multiple orders require separate handling, shipping and 
billing. Plus follow-up, individually and often. There’s a 
good chance you can save a great deal of time just by 
ordering from your nearby Graybar warehouse. It’s 
that simple. 

Moreover, you avoid uncertainty. For delivery to your 

central warehouse or sub-store is by truck, directly 
under your control or ours. 
Start with a local call... Phone in your bill of materials. 
We'll have it assembled for loading by the time your 
pickup arrives. Or a Graybar truck will highball it out 
to you. 


Employee-owned Graybar, a part of your local com- 
munity, has served utilities continuously since the first 
lines went up. Whether you require 3 items or 3,000 
you’ll find Graybar your nearest source for most of what 
you need. 


Start things rolling. Call your Graybar man. 


You save on storeroom costs 
Reduce inventory investment 
Insure prompt delivery 

Step up man-hour efficiency 
Simplify bookkeeping 


When Graybar 
is your auxiliary 
warehouse — 


GraybaR (=: 


ELECTRIC COMPANY, INC. 
420 Lexington Avenue, New York 17, N.Y. 


IN OVER 130 
PRINCIPAL CITIES 


LOCAL SERVICE 7O UTILITIES THROUGH COAST-TO-COAST WAREHOUSING 
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Allis-Chalmers transformer plant... 
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TERRE HAUTE. . TRANSFORMER — OIL CIRCUIT BREAKER — SWITCHGEAR PLANT... 


includes a three-million-volt impulse generator and a 600,000-volt high potential test transformer installed in the 
transformer assembly building. These test facilities represent a 214-million-dollar investment of the very latest 
design with maximum flexibility for testing all types of electrical equipment. The three-bay tank and plate shop 


contains some of the largest equipment in the industry — shot-blast room, 1000-ton forming press, 400-ton 
straightening press and a shear capable of cutting 1-inch-thick steel. 


TYPICAL TRANSMISSION AND DISTRIBUTION EQUIPMENT MANUFACTURED AT TERRE HAUTE 


Walk-in-aisle Low-voltage 230-kv, 10,000-mva Power-Pac suburban 138-kv, 15,000-kva 
multi-circuit _  tentral-station power circuit breaker substation 
substation auxiliary switchgear 


Single-circuit 
power transformer substation 


a fp. | 
ert 5 fj | 


ree P 





West bay of the 130,000-sq-ft 
transformer assembly and test 
building showing transformers'in 
various stages of manufacture. At 
right is the vacuum drying tank, 
one of the largest in the industry. 
Vacuum as low as 10 mm of mer- 
cury can be obtained . . . for effi- 
cient drying of transformers. 


The industry’s finest facilities for designing, building and testing power transformers 
are housed in the Allis-Chalmers Terre Haute Works. This investment features over 
740,000 square feet of floor space. All product design and test developments are closely 
coordinated with five major Allis-Chalmers plants at West Allis, Wis., Pittsburgh and 
York, Pa., Gadsden, Ala., and Boston, Mass. These plants produce a complete range of 
generation, transmission and distribution equipment for industries and utilities. 

The Terre Haute Works is typical of Allis-Chalmers look-ahead philosophy that has 
pioneered so many industry “firsts” in all phases of electrical generation, transmission 
and distribution. Also an integral part of this plant are the advanced facilities for build- 
ing and testing oil circuit breakers and switchgear. Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Pacing Power Progress 


Shipment of Allis-Chalmers power transformers on railway spur line flatcars indicates the 


varied size and application range of these Terre Haute products. 
A-1390 





Consistently right! 


Why the RCA data processing skills that made history 
on election night are right for your business 


At 8:23 p.m. (E.S.T.) on election night, the RCA 501 
Electronic Data Processing System made its first 
prediction—with less than 5% of the popular vote 
tallied. From there on the RCA 501 was right—dead 
right—through the final count. 


This kind of consistency is no accident! 

The remarkable forecasting performance on election 
night can be accomplished only by a carefully planned 
combination of machines and highly skilled men. 
Advanced analytical techniques, developed by data 
processing experts, made it possible to design a set 
of equations which could evaluate all the factors 
affecting the outcome. 


These same advanced techniques can be 
applied to many business problems. For ex- 
ample: market forecasting. With less than 5% of 
total estimated sales reported, sales managers and 
merchandise controllers normally can accurately 
forecast annual sales of one or thousands of items. 
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Thus, they can reduce possible losses involved in 
liquidation of overstocks, lost sales through “‘out-of- 
stocks,” and the high expenses of carrying unneces- 
sary inventories. 


Leading firms and a large number of governmental 
agencies are already utilizing the tremendous 
WorkPower of the RCA 501. For businesses which 
need only part-time computer service, RCA offers 
the facilities of Electronic Data Processing Centers 
located in important metropolitan areas. 


If you’d like to apply this kind of advanced data con- 
trol to your business, write: RCA ELECTRONIC 
DATA PROCESSING DIVISION, RADIO COR- 
PORATION OF AMERICA, CAMDEN 2, N. J. 


The Most Trusted Name 
in Electronics 


® RADIO CORPORATION OF AMERICA 
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WESTINGHOUSE 


helps Baltimore Gas and Electric 


Duild nation’s first underground 240/480- volt residential distribution system 


Stately Kingswood by-the-Severn is provided out-of-sight service 
at an installed cost competitive with overhead system 

Five years of intensive studies at Westinghouse have 
helped make it possible for Baltimore Gasand Electric Co. 
to pioneer in servicing Kingswood with 240/480-volt under- 
ground distribution. Although still in the early construction 
stages, this project indicates an equipment investment and 
installation cost comparable with 120/240-volt overhead 
systems. Westinghouse is supplying transformers and 
meters, and a full complement of major appliances spe- 
cially designed for 240-volt service. 


Total Electric Living . . . a critical challenge to distribution 
investment dollars 


The average home today consumes 3500 kilowatthours of 
electricity annually. In 10 years, average usage will rise 
to 10,000 kilowatthours. 

Spending for distribution equipment alone is now at a 
rate of well over one and a half billion dollars annually. 
In 1969, this area of expenditures for expansion and 
modernization will virtually equal total electric utility 


system spending today. On the back of every dollar in- 
vested by each utility in distribution equipment today 
rides an implicit answer to many questions. Is this equip- 
ment contributing to system reliability? Can voltage be 
maintained at acceptable levels? Will this system be eco- 
nomical for load densities triple and quadruple those of 
today? Are the system design principles this equipment 
represents those that will be modern 10 years from now? 

On the following pages, read how Westinghouse Power- 
casting has helped one utility answer these and other ques- 
tions .. . with a completely modern system at Kingswood. 

Presently planned for 72 Total Electric Homes, Kings- 
wood, Maryland, will eventually accommodate 500. Heavily 
wooded, gently rolling acres descend to the Severn River 
where a fully equipped yacht club serves the community. 
A country club, golf course, swimming pools and other 
facilities fulfill a concept of estate living. 

You can be sure... if it’s Westinghouse. 

\ Service-Mark of Westinghouse 


Westinghouse 
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wit vt ul ili ly- ERGAS cooperation makes possible massive demonst 


The custom-designed Total Electric Homes in Kingswood, 
Maryland, will be served electrically by the country’s most 
unique distribution system . . . a direct burial 240/480-volt 
secondary system. For the first time anywhere, an entire 
new community will enjoy the benefits of an underground 
power supply . with 240/480-volt secondary service. 


BG&E capitalizes on previous successful experience with 
buried power cable installations 


Primary voltage at Kingswood is 13 kv. Primary and 
secondary cables will be directly buried in the earth. The 
utility decided that coverings such as concrete or creosoted 
planks are not necessary. Because of predicted high cable 
reliability, a radial system was selected. 

Distribution transformers are Westinghouse single-phase 
167 and 250 kva, pad-mounted type, set on a concrete mat. 
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Permissible loadings are 160% of nameplate in winter, 
120% in summer. Steady-state voltage drop from trans- 
former secondary terminals to meter, and maximum volt- 
age dip, are set at 4% 


Comparative system cost estimates prove out higher voltage plans 


Overhead 120/240-volt and underground 240/480-volt sys- 
tems were designed and field layouts prepared by the 
utility. Costs included 13 kv primary, transformers, second- 
ary, services, metering and dry-type 240/120-volt auto- 
transformers. The developer will bear the cost of excavating 
trenches, installing conduit under paved areas, and will 
build transformer foundations. Total investment costs to 
the utility for the higher voltage underground system are 
expected to be comparable with those for a conventional 
overhead 120/240-volt system. 
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ot Total Electric Living concept and the economies of HSV distribution 


Developer, architect select Westinghouse to supply 
special 240-volt major appliances 


Each Kingswood home is to be served by a 3-wire, 240/480- 
volt system. The meter is a Westinghouse 480-volt, 3-wire 
device. A Westinghouse autotransformer on the load side 
of the meter supplies 120-volt service to Westinghouse 
refrigerator, food waste disposer, other small appliances 
and centrally controlled lighting. The Westinghouse DSL 
load survey recorder will be installed as part of a joint 
BG&E-Westinghouse study of loads and load character- 
istics for future system analysis. 

The developer of Kingswood, J. W. McCrocklin, and his 
architect, D. J. Olivola, selected Westinghouse to design 
and furnish heat pumps and major appliances suitable for 
240-volt operation . . . de luxe broiler oven and platform 
range, built-in dryer, quick-recovery water heater, dish- 
washer. Appliance changes involved redesign of some com- 





ponents, and grounding of metal frames to noncurrent- 
carrying ground wire, separate from the electrical system, 
to insure safety. 


Westinghouse heat pump brings modern air-comfort 

system to Kingswood 

The largest single load device at Kingswood is the West- 
inghouse heat pump .. . a self-contained, air-to-air unit. 
Two 2\4-hp compressors, two 14-hp condenser fan motors, 
one 34-hp evaporator fan motor and 18 kw of supplemen- 
tary resistance heating comprise this equipment. Based on 
an outdoor temperature of 0° and a structure heat loss of 
75,000 Btu per hour, maximum half-hour demand will be 
23.5 kw. In each home, maximum 30-minute load is 28 kw. 
*A Service-Mark of Westinghouse 
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IS ready today to help you 


apply higher secondary voltages to a new residential area 


Westinghouse proposes that you start today applying the principles of Total Electric Living served 
completely by an underground higher secondary voltage system to a new community 


Westinghouse will: 


1. Help you determine the precise distribution voltage level 
appropriate to your total system. 


2. Help you engineer and select all distribution apparatus 
for this new system. 


3. Negotiate all higher voltage appliances to be used in 
these homes. 


4. Work with you and the developer-contractor to make 


CP 1060 


this new residential area an outstanding example of Total 
Electric Living. 

Call your Westinghouse sales representative today... 

ask for Powercasting service 


A Service-Mark of Westinghouse 


Westinghouse 
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ACHE MLE! 


Preview of the issue 


@ THE SOVIET PICTURE: Computers and generation race. 


Although they are using analog computers effectively, the Russians 
are behind the US in applying computer concepts to system control. . . . 


New seven-year plan will continue to emphasize steam as the quickest 
way of beating the US in the electricity generation contest 


@ SUBSTATION STANDARD PRACTICES REVIEW nets $400,000 saving when 
critique points way to modifying Consumers Power 580-Mva substation. . . 


@ DISTRIBUTION TRANSFORMER SAVINGS can be achieved by standardiza- 
tion on fewer kva ratings 


@ AIRFOIL FANS in induced-draft system save $6,000 a year and improve 
service at Duquesne Light station 


ESUPRA LAUNCHES three-year development program for two reactor concepts 


UTILITY PROJECTS ARE STALLED—as are highway plans—in Massachusetts by rights-of-way 


controversies . . . AEC hearing is set on amending Yankee Atomic Electric’s license 


CHANGE FOR THE BETTER could occur with advent of Quadros Administration in Brazil. 
Antiquated laws have given investor-owned utilities trouble 


MANIFOLD WATER CABINET cuts sampling time by 80% and analysis time by 50% . . . Red 
tape on floor warns of door’s swing-path 


BEAUTIFICATION OF UTILITY PLANTS with trees and shrubs and with floodlighting for night- 
time effects results in greater public acceptance of utility buildings in residential areas... . 


MINIMIZING VIBRATION DAMAGE is greatly simplified by using appropriate equation in 
applying dampers to transmission conductors 


EFFECTIVE ORGANIZATION: All businesses should be organized to fulfill a purpose. But they 
tend to get out of hand and grow haphazardly. Organization study is the way to attain 
purposefulness 


INDUSTRY CONTINUES TO TRIM INVENTORY, reports NAPA business survey . . 
Cordiner discusses the price situation . . . Pressure is continued to raise insulator prices... . 


TURBOJET ENGINE TO POWER TURBOGENERATOR at English project has been ordered by 
the Central Electricity Generating Board . . . Brazil buys portable diesel plant to supply 
emergency and peak-loading power economically for its new capital city 


‘COMPUTER ORIENTATION’ discussed by distribution men et 13th annual conference. 
Digital computers today, they are told, monitor transformer and circuit loadings speedily, 
analyze service interruptions, and conduct miscellaneous studies 


‘PRACTICAL LIBERAL’: That's Stewart Udall, named by Kennedy to be Interior Secretary 
. . » Kennedy’s Administration intends to end delay, uncertainty, facing federally-regulated 
businesses, J. M. Landis indicates before Senate subcommittee 


WATER HEATER IS THE KEY to the all-electric market: This is a recurring remark heard at 
SEE sales conference which sees increasing competition from gas 


DON’T MISS the sixth Electric Utili'y Methods Special Report of the year. 
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The Electrical Week 


LATE NEWS } Bottlenecks to interconnection of Northwest Power Pool and Missouri River Basin 
system are expected to be solved by June, 1963, reports N. B. Bennett Jr, Asst 
Commissioner of Bureau of Reclamation. Speaking to Midwest Electric Consumers 
Assn in Omaha, he claims inter-system transformation at Fort Peck will be 
completed by June, 1962, and load and frequency control problems one year later. 
Bennett also notes that when the Colorado River Storage Project was in operation 
and its ties with other systems completed, all the major systems west of the 
Mississippi except for a large part of Texas would be interconnected and able to 
function as one power pool. Speaking at the same meeting, Alex Radin, general 
manager of the American Public Power Assn, emphasizes trend toward inter- 
connection, in commenting on plans of seven Kansas municipals for pooled 
operations. 


Five public power advocates spelled out their views on national power policies 
to President-elect John Kennedy in one-hour conference last week. Included were 
Clyde Ellis, general manager of NRECA; Alex Radin, general manager of APPA; 
Ken Holum, general manager of Midwest Electric Consumers Assn; United Auto 
Workers Vice President Pat Greathouse; and James Patton, president of the 
National Farmers Union. The five had requested a follow-up session with Kennedy 
after he outlined a nine-point power program in Billings, Mont., last September. 


First part of Project Extra High Voltage was put in service last week. The north 
section of the project, including three portal transmission towers, was energized at 
460 kv but capability for higher voltages was also demonstrated. 


FPC Examiner William Levy asks BPA to furnish a witness to explain recent BPA 
estimates that proposed Columbia treaty with Canada will produce a surplus of 
power in the area. Nez Perce attorney Evelyn Cooper initiated the request which 
was joined in by Pacific Northwest Power Co attorney Hugh Smith. 


FPC starts headwaters benefits study of Kanawha River and its tributaries in 
Virginia and West Virginia. Study will determine if upstream reservoirs are affecting 
water or power operations at downstream dams and will assess what, if any, down- 
stream benefits charges should be paid to upstream dam operators. 


Philip Sporn, AEP president, is named to General Technical Advisory Committee 
for Interior Department’s Office of Coal Research. Appointment, along with 
13 others, was made by Secretary Fred Seaton. Term is two years. 


WEEKLY POWER OUTPUT—Up 3.3% (Week ending Dec. 3), Kwhr 14,368,000,000 
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Supply Lines 


INDUSTRY GENERALLY CONTINUES TO TRIM INVENTORY 


Inventory continues downward for industry generally, says the latest business 
survey report of the National Assn of Purchasing Agents. A short-term buying 
policy appears to have been adopted by most purchasing executives, with some 
84% of those responding to the NAPA survey saying that they are committing for 
their production materials requirements on a 60-day-or-less basis. In the case of 
MRO, 77% are buying on a 30-day-or-less basis. 


Again, more committee members say prices are down than those reporting prices 
up. While some price firming was reported two months ago, the downward trend 
evident most of the year appears to have resumed again. However, for the second 
time in the past six months, no wide fluctuations were reported on electrical equip- 
ment. But reported on the “up side” were magnet wire and carbon brushes. It 
was also noted that railroad freight rates were pushing upward. 


There is no doubt that business is ending the year 1960 on a recessionary note, 
concludes the NAPA report. Most purchasing executives express an uneasy feeling 
and, at best, say their companies are “coasting and hoping.” Many say that, to 
date, the real recession has been in profit rather than volume of business done by 
their companies. 


GENERAL ELECTRIC’S CORDINER DISCUSSES PRICE SITUATION 


There will be no broad increases in electrical equipment prices in 1961, predicted 
General Electric Co Board Chairman Ralph J. Cordiner in his year-end press 
conference. But the GE chief executive didn’t bar price increases on certain prod- 
ucts that may have outstanding customer value. Any rises, he said, would depend 
on the immediate market situation. 


Noting that GE earnings for the first three quarters of 1960 were 11% down from 
the same period in 1959, Cordiner attributed the decline to a slowdown of the 
national economy and lower prices. The lower prices, in turn, were brought on 
by tougher domestic competition caused by ample production capacity and by 
competition from offshore suppliers. It may be that physical shipments of materials 
and equipment by GE will exceed those of 1959, Cordiner said. But he held out 
little hope that the final quarter’s performance would improve the earnings picture, 
pointing out that the three-week strike during the period would adversely affect 
earnings. 


The pricing situation appeared to be among the most absorbing subjects covered at 
the press conference, In response to questions from several newsmen, Cordiner 
made these observations: 


¢ Settlement of the three-week strike with IUE is not intended to be inflationary. 
GE policy will be to absorb cost increases resulting from the settlement by increas- 
ing manufacturing efficiency. 


* GE feels no responsibility to exercise price leadership in the power apparatus 
field. Conditions in the market place will determine what prices should be. If, in 
any particular product line, GE doesn’t secure an adequate volume of business, 
then it is a pretty good indication that prices may be too high. Conversely, if 
business volume is disproportionately high, perhaps prices are pegged too low. 
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Supply Lines Continued 


¢ To work its way out of the price-profit squeeze in 1961, GE will follow two 
principal approaches: (1) Improve engineering and production efficiency; (2) De- 
velop a better understanding and prompter response to what the customer wants. 
This second point was reiterated several times. 


GE will continue, and in some areas increase, expenditures for the long term growth 
of the company. But main part of the capital expansion will go into the less mature 
segments of the business. In the mature segments, such as power apparatus and 
appliances, new money will go to emphasize new customer values and to increase 
productivity, rather than to provide new manufacturing capacity. 


BRITISH TRANSFORMER MAKERS FIGHT FOR PRICE-FIXING PACT 


British transformer makers are battling hard to protect their ten-company price 
agreement. The pact is under question by the Restrictive Practices Court in Lon- 
don and transformer manufacturers are being asked to prove the pact is in the 
public interest. 


Witnesses for the manufacturers last week predicted a dangerous price war if the 
30-year price-fixing agreement was ended. These witnesses also forecast that end- 
ing of the compact would severely damage the industry’s export sales. The Trans- 
former Manufacturers Assn holds that these consequences would jar the British 
economy, and thus contends that its price pact complies with the country’s Restric- 
tive Trade Practices Act of 1956 by working in the public interest. 


The British Act, unlike the US antitrust laws, permits manufacturers to enter 
agreements in respect to prices and other practices if such agreements are found 
to be in the public interest. It is on this point that the current case is being heard. 
In defending the point that the price pact aids exports, two industry spokesmen 
argued that the transformer makers would not be willing to cooperate in research 
and development efforts, nor exchange technical and business information if they 
were engaged in hot competition for the home market. Yet, they contended, this 
sort of cooperation is vital to Britain’s success in getting overseas transformer 
orders. In certain cases, the firms have price agreements when bidding for export 
business. Such pacts, however, aren’t under the jurisdiction of the court. 


PRESSURE CONTINUES TO RAISE INSULATOR PRICES 


Pressure to restore insulator prices to former levels continues this week with an 
announcement by Ohio Brass Co that it is increasing prices 5% on line post insu- 
lators, multipart insulators, and related hardware items as of Dec. 15. These are 
used in construction and maintenance of transmission lines in the intermediate 
voltage range. The increase was necessary, explained Ohio Brass, because of 
higher costs in labor, material, and transportation. 


Price advance of 5% on line post and high-voltage pin-type insulators was also 
announced by I-T-E Circuit Breaker Co. These items are made by its Victor 


Division. The increase will be effective Dec. 20. 
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L-M 50-kva Pad-Mount Transformer. 


cutting costs of underground. 


Line Material’s leadership in underground 
equipment began years ago, with the develop- 
ment of a completely engineered system for 
underground fibre conduit. Since then, antici- 
pating the mounting pressure for underground 
distribution, L-M has, over the years, devel- 
oped a line of items that best met utilities’ 
needs for practical, economical equipment. 


Some of L-M’s outstanding equipment: 


Pad-Mount ‘™ Transformers available in a 
variety of styles and ratings through 167-kva 
single-phase, 500-kva three-phase. Developed, 
like much of L-M’s equipment, with the close 
cooperation of utility companies. 


Transclosure‘™) housings available in seven 
sizes, for housing L-M Round-Wound® pole 
type transformers, switches, reclosers, control 
equipment for lighting systems, telephone 
equipment, etc. Units may be ganged. Well de- 
signed, with rainshed roof, tamper-proof ven- 
tilation, locked doors. 


L-M Power Pedestal, a rainproof, tamper- 





Primary section; left, has stand-off insulator at center, 
Type N load break switch control above. Phenolic insulating barrier separates secondary 
compartment, at right, so that secondary compartment may be inspected, without danger 
of contact with high voltage. Available in single-phase to 167 kva; in three-phase to 500 kva 


handle. 


Type N Load Break Switch, an L-M exclusive; available on 
l-M Pad-Mount 
with contacts operating under oil; convenient operating 
Nominal load rating 200 amperes; 


Transformers. Heavy duty mechanism 


9000..cmp. 


RMS asymmetrical momentary current rating; 4500-amp.” 
one-second RMS symmetrical short-time current rating 


L-M Leads With Economical Equipment 
For Underground Distribution Systems 


Designed with utility company cooperation, L-M’s Pad-Mount Transform- 
ers, Transclosure housings, and other equipment provide practical aids for 


proof device for terminating and connecting 
secondaries above ground. Designs include 
fusible and terminal types. 


L-M Permaline Fibre Conduit and materi- 
als for all duct system requirements. 


Get Complete Information 

L-M Field Engineers and Apparatus Specialists can 
give you complete information about L-M equip- 
ment, and a good deal of helpful information about 
underground installations. Ask the L-M Field En- 
gineer who calls on you; or write Line Material 
Industries, Milwaukee 1, Wisconsin, 





LINE MATERIAL oe 


McGRAW-EDISON COMPANY 


Distribution Tromsformers 


DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING 


LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - 


FIBRE PIPE AND CONDUIT 


Simulated wind loading test made for representatives of Louisiana Power & Light Company and , 
other utilities. Four tests were made, simulating winds of 80, 110, 125, and 140 miles per hour, 
with dynamometer loading to represent weight and pull of insulators, three conductors, and 
static wire. These tests showed the power company engineers that this light-weight, low-cost 
transmission pole had strength well in excess of NEMA requirements. 


L-M Alrectic Aluminum Pole 
Withstands Hurricane Forces 


Alrectic structures designed and fabricated as aluminum, not 
aluminum replacing steel. Up to 80% lighter than steel and 
30% lighter than other aluminum structures. 


L-M’s new Alrectic all-aluminum welded lattice poles provide high strength, 

safety, ease of installation because of their light weight; freedom from cor- 

rosion and maintenance; greater safety; and at an installed cost competitive 
Sadaied- dhneh iauios anit ean with steel. These and other aluminum Structures are made for Line Material 
be ‘andhded. lacing mentees: daiietes by the Alrectic Division, recently acquired by McGraw-Edison Company 
Alrectic method reduces heat-affected from the Handley-Brown Company. 


area, retains maximum temper in the alu- Poles are available for voltages up to 230 kv, in heights to 110 feet. Their 
minum. Combination lap and butt weld pro- 


vides a joint that is stronger thon ony appearance and ease of erection make them extremely desirable for trans- 
individual member. Slippage that can occur mission or distribution lines in congested business and residential areas where 
with bolted construction is eliminated. right-of-way, ground clearance, and appearance are problems. 


No guys are needed, except at angles and dead-ends. Poles are shipped 
completely assembled, or may be shipped in sections ready for bolting together. 
Bolts are needed only to mount tower to base and to attach crossarms to pole 
(except when poles are ordered shipped in sections). 


While the poles do not taper in size, they do “‘taper”’ in weight, by reduction 
in size and weight of the extruded aluminum chord sections toward the top. 


Costs of Alrectic poles are extremely moderate. Costs vary with height, 

strength factor, and loading. For example, an 85-foot pole costs from $1100 

, to $1400, depending on customer’s loading requirements, Installation costs 

No corrosion, no painting! Aluminum are so much lower that the installed cost is very close to that of steel—on top 


eliminates corrosion and the high cost of of which there is no painting, practically no maintenance. 
painting. Smooth aluminum finish elimi- 


nates cutting of shoes, belts, and gloves. 


HERE ARE DETAILS 


Get Production Information and Technical Bulletin describ- 
ing the tests made for a well-known power company. Ask 
the L-M Field Engineer; or write Line Material Industries, 
Milwaukee 1, Wis., exclusive distributor of Alrectic poles. 
This high strength 
welded aluminum 85- 
foot lattice pole weighs 
only 1400 pounds; 
needs no painting; pro- 
vides extra safety, 
easier installation; 
meets all AIEE and 
NEMA specifications. 
DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRFSTERS - POWER SWITCHING EQUIPMENT 


PACKAGED SUBSTATIONS + CAPACITORS + REGULATORS - OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 





Cross section of pole, show- Bulb strengthens member, con- 
ing internal bracing welded at ducts heat away from the com- 
critical loading points, bination butt and lap weld. 


Crossarms are strong, grace- Crossarms are bolted to Alrec- 
ful in appearance. tic poles at the job site. 


L-M’s New Tapered Octagonal 
Alrectic Aluminum Pole Easily 
Meets Severe Wind-Load Tests 


oe 
P = 


L-M’s handsome new octagonal all-aluminum pole is outstanding. The 85-foot 
pole with 2-foot base weighs only 2400 pounds with crossarms. Excellent 
appearance builds community good-will ; high strength, smooth finish improve 
safety. All-Aluminum construction eliminates corrosion, painting. 

In a series of severe wind-loading tests recently conducted before power 
company engineers, the pole was subjected to static loads simulating winds of 
110, 125, and 140 miles per hour. The pole had ample strength to meet these 
severe requirements. 

These poles are fabricated of extruded aluminum chords, welded throughout 
their entire length. Internal stiffener plates welded inside opposing chords 
provide added strength in the transverse loading direction. The welding 
provides great strength and rigidity, and eliminates the slippage that often 
occurs with bolted construction. Detachable pole steps are available. 

The bending moment of Alrectic poles makes spans of 600 feet practicable, i This 85-foot pole with 
compared to 175 feet for wood poles. This reduces the number of poles and a 2-foot base weighs 
makes it easier to get right-of-way approvals. Poles are available for up to 230 kv only 2400 pounds with 
in any height to 110 feet. Cost of the poles themselves is moderate. For example, asa ee cirem 
an 85-foot pole costs from $2100 to $2300 depending on strength required. ona Power & Light Com- 
Actual costs depend on loading requirements, height, and strength factors; pany's 110 kv transmis- 
and installation costs are low, making the total cost moderate. sion lines through a 

congested residential 


Get Details, Technical Bulletin on Tests | eo and business area. Ina 


Ask the L-M Field Engineer to give you complete informa- ne So : series of severe wind- 
tion and test data on these handsome, high-strength, low- f = _— loading tests, the pole 
cost poles. Or write Line Material Industries, Milwaukee 1, me g ESR | was successfully sub- 
Wisconsin, exclusive distributor for the poles made by the 
Alrectic Division of McGraw- Edison Company. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY [mmr 
Alrectic Qluminum Sturctwees. NTE 


DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 


jected to static loads 
simulating winds of 110, 
125 and 140 mph. 
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step-switched capacitor bank at Utah Power & Light Com- 


46 kv, 21,600 kvar 
Salt Lake City. This bank is step-switched by the 


oany'’s Terminal Substation, 





L-M Voltage Divider Switching scheme, which utilizes a number of low-cost, 1S kv 
remote control oil switches, on all but the first step. (Photo by R. J. Norton) 


L-M VDS Bank Provides Economical 
Capacitor Switching for Utah Pal Co. 


L-M’s Voltage Divider System permits substituting low-cost L-M 15 kv oil switches 
for other, more costly methods of step-switching large capacitor banks. 


Line Material’s Voltage Divider Switching method uses L-M’s 
NR 15 kv remote control oil switches on all but the first step. 
A large number of switches is required, but since they are rela- 
tively inexpensive, the total switching cost is far less than with 


other methods. 


Utah Power & Light Company recognized a need for reactive 
supply when local generation was off and the Salt Lake City load 
was heavy. The Terminal Substation capacitor bank was installed 
to supply such power. Use of the L-M VDS system provided a 


«) LINE MATERIAL Industries 


McGRAW-EOISON COMPANY 


low cost method of switching. The installation accomplished the 
purpose for which it was designed. 


Ask for Technical Paper on VDS 

Ask the L-M Field Engineer for information on the L-M VDS 
method—and for copy. of a technical paper on the subject. He 
will also be glad to tell you about L-M’s outstanding line of 
secondary, industrial, 25, 50 and 100 kvar capacitors; and about 
L-M’s Capacitor Application Engineering Service. Or write Line 


Material Industries, Milwaukee 1, Wisconsin. 
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Light weight and compact design make it easy to install the Type J Switch at almost any convenient location. 


New Manual 400 Ampere Oil Switch 
Easily Breaks Rated Load Currents 


L-M’s new Type J Single-Phase Manually Operated Oil Switch 
is dependable, rugged, economical, easy to install 


This new 14.4 kv, 110 kv BIL, 400 ampere manual oil switch was designed at 
the request of a utility that needed a load break oil switch of this rating. 
The heavy-duty contact mechanism operates under oil. It safely interrupts 
load currents up to 400 amperes at power factors down to 75% lagging. 
Operation is manual, by means of the operating lever under the sleet hood, 


and a switch stick. The simple, sturdy construction and fast break contact 
mechanism assures minimum maintenance. 


Ask the L-M Field Engineer for Product Bulletin. Or write Line Material 
Industries, Milwaukee 1, Wisconsin. In Canada: CLM Industries, McGraw- 
Edison (Canada) Limited, Toronto 13, Canada. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


Reclosers, Sectionalizors, HM 
» amd OL Switches HANI 


DISTRIBUTION TRANSFORMERS * RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS ¢* PORCELAIN INSULATORS © FIBRE PIPE AND CONDUIT 


Contact mechanism in closed position. 
Segmented spring-loaded stationary contacts pro- 
vide high contact pressure for low resistance and 
cool operation. Spring-loaded toggle provides 
fast contact separation and short arcing time. 





WESTINGHOUSE HIGH PRESSURE FEEDWATER HEATER 
with hemispherical head* / Maintenance-free operation with all-welded 


*hemispherical head—best possible chamber design for high pressure feedwater heaters. 
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OVERALL COST DEMAND MEASUREMENT 


D OES iT LOGICALLY 


The Duncan Thermal Demand 
Meter follows the same general 
heat-time curve that determines system capacity. 


NNECESSARY PARTS ELIMINATED 


Long, reliable service is assured by a design using one 
moving part — moving only when the load changes. 


N O CALIBRATION PROBLEM 


Only one adjustment for up-scale point. Adjustments of 
the watthour meter do not affect the thermal accuracy. 


C APACITY TO MEET YOUR NEEDS 


Available in a full line of self-contained and transformer-rated 
meters. Maximum range to 200 amperes. 


A CCURACY MATCHES LOAD 


The Thermal Demand Meter does not split peaks. 
It measures actual demand. 


N O LARGE INVENTORY 


Dual range scale combinations 
available to cover most rate 
structures with a minimum of 
meters. 


Bei te 
METERS 


“Thinking Ahead ...Moving Ahead 


...to stay Ahead of Demand” 


WATTHOUR METERS o MOUNTING DEVICES ° DEMAND METERS 
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Here’s what they’re saying about... 


“The Second 
30 WC) 


the O-B film on suspension insulators—has 
been seen.by more than 3500 electric 
utility personnel to date (management, pur 


chasing, engineering, operating). 


Here’s what they’re saying about it: 


PP 


4 “This is the best manufacturing film we've seen. 
We'll schedule more showings here as time permits.”’ 


“First film of its type ever shown here. Not only 
informative but educational.” 


“Best industrial film | have ever seen.”’ “Saw the film twice . . . now want 
to show it to District Engineers.” 
“Film definitely worth ; : 
the time and trouble “Excellent. Brings the factory right 
to show it.” to our office.” 


(ae “Certainly gives a greater 
a appreciation of technical design, 


* production, and testing that 
= goes into O-B insulators.” 
Piel like to show this at our company school.” 


™ “Really a superior job... : 
have revised thinking on who should see it.’’ aap For a 


“Want to show it at other | SLO Lar 
company offices. th vO mies 
“Much more interesting Ela OUls 
than most we see. convenience. 
MEH eN ONT 
oer 
OR 
CNG NEN 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
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..now Penelec 


Pennsylvania Electric Company’s 460-kv experi- 
mental transmission line, energized on September 
30, is the first in the country to carry power at this 
voltage as part of an established grid. 
O-B supplied Futura suspension insulators, suspension 
hardware, shielding rings, and spacers for the twin-bundled 
conductors, plus 460-kv and smaller bushings. 


No less important were the O-B engineering, research, 
design, and test capabilities that helped to transform the 
initial concept of the line into present reality. 


For the electric utility industry, for Pennsylvania Elec- 
tric Company, and for Ohio Brass and other participating 
manufacturers, September 30 marks another milestone in 

O-B insulator assembly for Penelec transmission history. 


“reaning angie” ts prepared tor Seet We at Ohio Brass are proud to have had a part in it. 
in the O-B high-voltage laboratory. 


Twenty-foot-long, three-ton O-B OHIO BRASS COMPANY, MANSFIELD, OHIO 


bushing is installed in Penelec 460- 


kv single-phase transformer. 
HOLAN 
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Stacking post Tin 72 


drastically 


reduces inventory 


Until the introduction of the new O-B Uni- 

post, if you sought the advantages of a 
stacking station post it necessitated warehous- 
ing three separate specialized units: one for top 
position, one for bottom position, and one for 
mid-stack locations. Because of small bolt circles 
and mounting bases that made these units non- 
interchangeable, you also sacrificed stability in 
the stack. 

As the Unipost name implies, one unit now 
fits every stack location. Large bases and bolt 
circles exist throughout. The Unipost has a broad 
foundation that gives you strength plus rigidity. 

If you wish to adapt the Unipost to earlier prac- 
tice or to existing smaller dimensions of associated 
elements, the Uniplate provides complete facili- 
ties for this. 

Inventory cost is cut as much as two-thirds - - 
confusion at the stock room or on the con- 
struction site is eliminated - - mechanical factors 
of stacking posts are definitely improved - - when 
you insulate your stations with the modern 
O-B Unipost. 

OHIO BRASS COMPANY, MANSFIELD, OHIO 

Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 
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New from the only manufacturer of all cable accessories... 


BAKELITE INSULATING BUSHING 


FLANGE GASKET 


BAKELITE SEALING DISCS “O” RING 


FILL PLUG 


| ARMOR CLAMP 


COMPOUND CHAMBER 


GsW Series 800 
interlocked Armor Cable Fittings 


. . . accommodate all commercially available interlocked armor cable 


. . « reduce installation time and effort 


. . . available for immediate delivery 


New GeéeW Series 800 Fittings not only terminate, but sup- 
port, ground, mount, and dead end on the widest variety 
of applications. They offer simplified, modern design in 
only four basic pipe sizes to accommodate all interlocked 
armor cable now being manufactured. Eight different fit- 
tings in each size means faster installation from simple 
armor clamps to compound-filled terminations used in 
any position. 
CHECK THESE SIGNIFICANT FEATURES: 

® High strength aluminum parts 

®@ Resistoyl® gaskets 

® RS seals proven on potheads, boxes, and switches 

@ Interchangeable components 

® Water-tight construction 


—-------------— ++ 
Aa GaW ELECTRIC SPECIALTY COMPANY 
vi 3500 West 127th Street * Blue Island, Illinois 


[-] Send me a copy of Catalog H detailing facts about the new G&W Series 800 
interlocked Armor Cable Fittings. 


I specify interlocked armor cable for the following applications: 


GéW’'s Series 800 Fittings are an important addition to the 
only complete line of cable accessories available ... GaW 
also offers the best engineering information service to 


assist you in any of the following areas: 
Potheads . . . Terminating Kits . . 
Splice Kits and Boxes .. . Joints . . . 


All high and low voltage Cable Accessories 


Further proof that you save time and money by relying on 
the dependability of G&W’s constant product development. 
For the detailed story on the new Series 800 Fittings, mail 
the coupon below for your copy of Catalog H. 


H60-1 








Name and Title: 








Company: 
Address: 
superior quality standards Crp: 


se 





Zone:__________ State: 





— inspired specialized designs 


ELECTRICAL WORLD e@ December 12, 1960 


I ae aeieat nel capa eh ns sume ett eat et» sei naan ein Ge eaitp cheen neh ip Sin Sn nl ne ds 


31 





~ a eN aOlee eS dds 


oo 


Relative light weight of SF, breaker and virtual elimination of ground shock reduce foundation requirement 
to a small fraction of that required for equivalent liquid-filled breaker. 


Lightweight, Closed Gas System 


of SFg Breaker Trims Installation Costs, 
Reduces Operating Costs 
... provides greatly improved performance from 69 to 460 kv and beyond 


Design Permits Simplified Installation 


Compactness of the revolutionary new Westinghouse 
gas breaker design permits shipment to most _loca- 
tions of the completely assembled 3-pole unit in 
ratings through 230 kv. 


Unusual dielectric strength of the SF, (sulfur hexa- 
fluoride) interrupting medium permits minimum live- 
part to dead-tank clearances never before possible. 


Foundation shock is eliminated because shock pres- 
sures associated with arc interruption are absorbed 
in the SF, gas dielectric. The picture at right shows 
a test pole-unit at the Westinghouse High Power 
Laboratory. 

Note the lightweight, unanchored, wheeled cart sup- 
porting the tank. During heavy fault interruptions 
there was no breaker demonstration . . . only the 
swing of the overhead cables and the sound of 
mechanical operation. The breaker itself remained 
motionless. 


32 December 12, 1960 @ ELECTRICAL WORLD 





Sealed Design Assures Economy 


In the Westinghouse SF, gas breaker, a completely 
sealed system is used to conserve the gas used during 
operation. Normal gas pressure inside the pole units 
is maintained at a nominal 40 psig. 


POLE UNIT LP TANK 


pp NR CHAMBER 
UY BLAST VALVE 


LD 
v 


Y, 
f Y 
THERMOSTAT Y 


4 


<HEATERS H 
H.P RESERVOIR F 


_~ SERVICE 
<<“ CONNECTION 


RELIEF VALVE 
UNLOADER 


== 





xX 
\ 7s 


Y Yocomeressor 


TEMPERATURE COMPENSATED PRESS. SWITCHES f 


LP~ ~ e 
=~ © ) i % ‘ HP 
GAUGE \ ; (\ 
LY , ~ \/" cause 
uP SYSTEM TEMP HP SYSTEM TEMP G 
LOW TEMP ALARM 


High pressure gas at 220 psig is used to extinguish 
the arc drawn in interruption. Gas for this operation 
is stored inside the pole units in a high pressure 
chamber. Reserve capacity is stored in individual 
high pressure tanks located below the main pole tanks. 


The gas control system, shown below, is located in a 
weatherproof housing mounted on the breaker base. 
Temperature-compensated pressure switches oper- 
ate the compressor motor to maintain high and low 
pressure systems at proper levels. A filtering system 
of activated alumina absorbs the minor by-products 
of arc decomposition. 
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A standard pneumatic mechanism, long used in 
Westinghouse breakers, closes the breaker contacts 
and compresses the accelerator springs which open 
the interrupter contacts. A semaphore-type mechan- 
ical position indicator shows whether breaker is 
opened or closed. 


Seven standard size cylinders of SF, gas are all that 
are needed to charge a 230-kv breaker system. A gas 
handling cart, shown here, is available for temporary 
storage of gas during inspection and maintenance. 


Get the facts about the additional savings in instal- 
lation, operation and maintenance with the new SF, 
gas breaker . . . call your Westinghouse sales engi- 
neer. Or, write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. You can 
be sure. . . if it’s Westinghouse. J-61010 


Westinghouse 
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How to plan a better budget 
authoritative market data... 


... available at no cost from Electrical World, the most complete 





source of information on the electric utility market. 
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Facts will help you write a better proposal . . planning—from the most thorough and complete 

Facts can sharpen your copy and media strategy source in the electric utility industry. 

... Facts and facts alone will impress the men to 

whom you sell your advertising plans and budget. Call your Electrical World representative for any 
of the above information—to help you key your 

Get the information you need at the start of your proposal into today’s electric power industry. 


The electrical industry’s weekly magazine saints 


a. service to the industry 
e ‘@: S I reader preference 
: utility circulation 
@ total circulation 


advertiser acceptance 


Covers the electric power industry completely 


A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N. Y. 
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POWER PLANT PRODUCTS HEAT ENGINEERED BY FOSTER WHEELER: 
Central Station and Industrial Steam Generators + Steam Condensers and Pumps « Cooling Towers 


Pulverized Fuel Systems « Feedwater Heaters * Packaged Steam Generators + Nuclear Components 


36 December 12, 1960 @ ELECTRICAL WORLD 





Why two (or more) heads 


are better than one 
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Janus, it is said, could look two ways at once. 


If a manufacturer of power plant equipment 
had only one product to sell, of necessity 
his view would be limited. 


Foster Wheeler has the advantage of being 
able to see the whole power plant picture 
because FW designs and builds not only 
complete steam generators, but also steam 
condensers, feedwater heaters, evaporators, 
cooling towers, pulverized fuel systems 
and nuclear components. 


What does this mean to you? It means a 
better overall understanding of your 
equipment needs. More smoothly 
integrated power components. A greater 
power value for your money. 


Profit from better designed, better built 
power plant equipment. Discuss your require- 
ments with Foster Wheeler Corporation, 

666 Fifth Avenue, New York 19, New York. 


FOSTER ff) WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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WAYS 


hb be be i ta 


Pic fee 


that I-I-E 
could build 
transformers 


cheaper 


(but doesn’t) 


1. Use cheaper core materials. 
Losses would be higher or the 
transformers would be heavier. 
I-T-E continues to use grain- 
oriented silicon steel for maximum 
flux density. 


2. Reduce the number of coil turns. 
This would save wire. But the 
transformers would be noisier, 
and losses would be higher. Who 
wants that kind of economy? 


3. Skimp on tank construction. 
Would you want to risk tank 
leaks or transit damage? I-T-E 
double-welds seams inside and 
out... uses heavy gage metal that 
stands up. 


4. Use substitute insulation. We 
could give it a fancy trade name 
and present it as new. I-T-E uses 
only time-proven materials—to 
insure longest transformer life. 


5. Reduce or eliminate coil 
bracing. Short circuits can tear 
transformers apart inside. I-T-E 
braces them to withstand short 
circuit stresses. 
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6. Cheat on winding spacers. What's 
to keep adjacent turns from touch- 
ing in case of a short circuit? Only 
the spacers. Cut down on them, 
and your transformer is on bor- 
rowed time. 


7. Wind discontinuous coils. We 
could quit winding all coils from 
continuous, unbroken wire. Wind 
each disc separately and braze 
together. And hope you never 
have a short circuit. 


8. Use flimsy radiators. Trouble 
with radiators is they stick out 


i 
“A 


ht 


i aie i a 


See ee 


like bat wings. Flimsy construc- 
tion would cut costs. But damage 
could suddenly become a big, 
expensive problem. 


9. Cut down on the finish. This 
would just cost you more in 
frequent repainting. I-T-E shot 
blasts inside and out. Applies one 
prime coat and two finish coats. 
Keeps rust out. 


Bulletin 5802-1A covers I-T-E 
transformers in detail. Write 
I-T-E Circuit Breaker Company, 
Dept. TR, 1900 Hamilton St., 
Philadelphia 30, Pa. 


(f) I-T-E CIRCUIT BREAKER COMPANY 
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Accuracy... 
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Specify 
ALLEN-BRADLEY 
TIME DELAY RELAYS 


For maximum production, high-speed automatic proc- 
esses demand that the required operations “‘start”’ and 
“‘stop”’ at the correct instant, time after time—without 
variation. For consistent accuracy and trouble free 
operation, no timing relay on the market can equal the 
performance of A-B Bulletin 849 pneumatic timers. 
The delay period can be varied from 1/20 of a second 
to 3 minutes, and the setting will hold with an accu- 
racy of + 10%. Conversion from ON-DELAY to OFF- 
DELAY (or vice versa) is simple—no adjustment is 
necessary. Like all A-B control, these quality timers 
have maintenance free, double break, silver contacts. 
A few of the varieties of “a The two sets of contacts—one N.O. and one N.c.—are 
A-B pneumatic timers ie electrically independent, for greater control flexibility. 
Also, auxiliary contacts can be easily added. 


To make certain of a completely satisfactory elec- 
trical installation, specify Allen-Bradley ‘‘quality 
motor control’’—in addition to the Bulletin 849 pneu- 
matic timing relays. Write for details, today. 


Single operation Dual operation Compound operation 
time delay relay time delay relay time delay relay 


Allen-Bradley makes a broad line 


of timing relays to satisfy all 
automatic processes. BULLETIN 848 BULLETIN 852 BULLETIN 850 


Fluid Dashpot Electronic Motor Driven 
aes Timing Relay Timing Relay Process Timer 


Quality 
Motor 


Control 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. + In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 





Quality Appearance 
Quality Operation 


Specify Allen-Bradley's line of OILTIGHT CONTROL STATIONS 


ment. A-B control units are positively oiltight — 
impossible for oils and cutting fluids to foul the 
contacts. And the silver contacts assure reliable 
operation. The rugged construction and generous 
wiring room of all A-B stations are valued by the 
installation engineer. Insist on Allen-Bradley 
pilot control units and stations— you can’t make 
a mistake! Send for Publication 6090. 


Allen-Bradley oiltight units and stations harmo- 
nize with the trim lines of modern machine tools 
—they look as if they were a part of the machine. 
Also, from the wide selection of control units, 
you'll be able to satisfy every operating require- 


SF al 
TEL) ee 


ae ee i 
Locking Type : 
“Start” Button : 
oe} FLUSH HEAD WING LEVER. 
push button, also PUSH BUTTON 
made with extended Combines push 


head. button and selector 
switch. 


PUSH-TO-TEST 
PILOT LIGHT 
Six different color 
lenses available. 


Illuminated 
Push Buttons 
with optional 

guard ring 


Standard 
Selector Switch 


Selector 
Push Button 


Mushroom Head 
“Stop” Button 


4-WAY SELECTOR 
SWITCH 


Also furnished for 
2-way operation. 


A 


} 


PILOT LIGHT 
CLUSTER 
Four lights of 
different colors 
in one unit. 


PILOT LIGHT 
Transformer or 
full voltage types. 


SELECTOR 
SWITCH 
With coin slot 
operator. Other 
Operators available. 


DOUBLE CIRCUIT 


Has 2 N.O. or 2 N.C. 
sets of contacts. 


CONVENIENCE 
RECEPTACLE 
For plugging in 

work light or 
small tools. 


SPECIAL CONTROL CONSOLES 


can be furnished to meet your 
exact operating requirements. 


SIX-UNIT CONTROL STATION 


in die cast aluminum housing. 
Also made with up to 4 verti- 
cal rows with 4 units per row. 


_ ALLEN-BRADLEY 


Member of NEMA 


QUALITY 
MOTOR 
CONTROL 
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BIG EL&P FLEET 


FINDS BIG SAVINGS 


IN 61 LARK PERFORMABILITY 


Here is convincing evidence that the ‘61 Lark 
can save you money. Four of the country’s best- 
known companies (ranging from the food field to 
utilities and state governments) thoroughly field- 
tested the ‘61 Lark in their regular daily fleet 
operations prior to introduction. 


Many different drivers tested each car, averag- 
ing 255 miles apiece at the wheel in their regular 
work—through city trafic, on high-speed turn- 
pikes, in the mountains, even off-road driving. 
Results were certified by the United States Test- 
ing Company. 


The New Skybolt Six engine of 112 HP showed 
15.5% to 20.8°% higher economy than last year’s 
Six—with a 25% increase of power. Compared to 
known mileage figures of other cars, these test 


BY STUDEBAKER 


December 12, 1960 


results indicate superior economy for the ‘61 
Lark—even with its improved acceleration and 
cruising characteristics! 


Other economies to bear in mind are The Lark’s 
high resale value, and fleet-documented savings 
of 14 on maintenance and repairs. All these ad- 
vantages—with 22 fleet models to choose from— 
make Studebaker your smartest buy for execu- 
tives, field service men, meter readers, messengers, 
installation and repair men. 


Other Features of the 61 Lark include new sus- 
pension and steering (30% easier), new bonded 
brakes (up to 100° longer wear), smart low-line 
styling, safety-padded dash...over 50 improve- 
ments, all contributing to’61 Lark Performability. 


You have to drive it to believe it! 


GET THE FULL STORY ON FLEET SAVINGS! 


Fleet Sales Division, Studebaker-Packard Corporation, South Bend 27, Ind. 
(CD Send us informative literature only 

() Have a factory representative cali me for an appointment 
C) Also send information on Studebaker truck savings 


NAME 
PLEASE PRINT 
TITLE. 


COMPANY. 


ADDRESS 


EW 12-12-60F2 





SILICONE NEWS from Dow Corning 


Over-motoring Out-moded 


Specify horsepower for nominal loads, 
Service Factor to handle the peaks! 


Specifying motors with nameplate horsepower rated for peak load condi- 
tions is rapidly being out-moded as too expensive. 


Today, it’s far more economical . . . and just as reliable . . . to specify 
silicone insulated extra service factor motors with horsepower ratings 
based on nominal load conditions. 


Additional horsepower output — up to 50% above nameplate rating 
- is available for peak loads. 


Where does this additional capability come from? It’s the hidden horse- 
power in the higher service factor rating! It’s the result of the exceptional 
thermal stability of silicone insulating materials. 


Life and reliability of these motors is unaffected by peak loads . . . 
silicones are immune to the heat of even constant loads within the service 
factor rating. So why specify a 300-hp motor when a 200-hp motor with 
a 150% service factor is what’s needed? Silicone insulated extra service 
factor motors give you these extras, too: 


Top efficiency is obtained under normal load since the motor is oper- 
ating at its designed horsepower rating most of the time. 


Free brochure—‘Specify 
Silicone Insulated Equipment and Save.” 
Write Dept. 3112 


Additional savings in several ways: addi- 
tional nameplate horsepower is usually 
more expensive than the extra service 
factor silicone insulation provides; addi- 
tional horsepower requires extra floor 
space and heavier mountings; over-motor- 
ing power factor problems are eliminated 
or minimized. 
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Motor Efficiency & Power Foctor 


BY 
SPECIFYING 
SILICONE 


INSULATION 


50 75 100 125 150 
% Rated Horsepower (Service Factor ) 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 
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MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, DB. c. 
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“That Niagara was out there when I started. It’s been delivering 
power since it arrived. Never caused us a moment’s trouble.” 


Users confirm it: Niagara Transformers are built to last a 
long, long time. At every stage in their manufacture, quality is 
strictly controlled. Everything — raw materials to completed 
transformers — is thoroughly tested at the Niagara plant. Spe- 


cialized skills and experience assure bonus construction with 
rs + ad liberal overload capacity. 
T RAN S FO R M a RS Niagara Transformers are designed and produced for prac- 
tically every service thru 10,000 kva, 69,000 volts. Write for 
Bulletin 139. Niagara Transformer Corp., P.O. Box 23, Buffalo 
25, N. Y. Representatives in principal cities. 





“After all these years, the breaker’s never been opened: 
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a? DRY TYPE UNIT SUBSTATION 


——Gas Tempering Report No. 5S 


GAS 
TEMPERING 


...its role in superheater protection 


B&W perfected control principle supplies needed heat 
volume at lowered gas temperature . . . cuts super- 
heater alloy requirements and reduces maintenance. 


What is Gas Tempering? Gas Tempering is the introduc- 
tion near the furnace exit of “cool” flue gases to mix with 
—and thus control—the temperature of furnace gases enter- 
ing the superheater. 


Though these cooler flue gases appreciably lower furnace 
exit gas temperature, total furnace or convection-pass heat 
absorption is little affected since weight and quantity of gas 
are increased. 
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How does Gas Tempering protect the superheater? The 
lower temperature of the gases entering the convection sec- 
tion a) greatly reduces ash fouling, corrosion and creep of 
the tube surfaces in the superheater, b) prevents “enamel- 
ing” of ash on superheater tubes, c) reduces requirements 
for high alloys in superheater tubes, necessary with higher 
gas temperature. 


Has Gas Tempering been proved in operation? YES! . . . 
Major B&W boiler installations all over the country are re- 
porting excellent results with Gas Tempering. What's more, 
Gas Tempering has offered them many other important op- 
erating advantages in addition to superheater protection. 


For the complete story on Gas Tempering—its relation to 
boiler design and operation plus typical case histories— 
write for B&W Bulletin G-96. The Babcock & Wilcox Com- 
pany, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 





DE LAVAL provides 
power and process steam 
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economical 
for Corn Products Company 


Sargent & Lundy, Consulting Engineers, 
handle project for new 9375 KW unit. 


De Laval design engineers are specialists in meeting unusual require- 
ments. For example, this unit at the Corn Products plant in Pekin, 
Illinois, is presently operating with 400 psig ISP at 580F, with 6 
stages to develop 5000 KW at a back pressure of 165 psig. Flexible 
De Laval design will enable this turbine to operate under new steam 
conditions with 1] stages for which space has been provided in the 
casing. When operating at its future steam conditions of 850 psig ISP, 
700 F, the turbine will develop 9375 KW and will provide 275,000 


pounds of steam per hour to the process at a pressure of 165 psig. 


De Laval application engineers will gladly give you more 
information on steam turbines to suit your specific needs. 


os PACNA STEAM TURBINE COMPANY 


861 NOTTINGHAM WAY, TRENTON 2, NEW JERSEY 
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Specimens of copper powders, balls and 
balled sheets which can be removed from 
high-pressure boilers by the M-50 treatment. 


*Patent No. 2959555 


M-50 REMOVES 
THESE COPPER 
TROUBLEMAKERS 
FROM BOILERS, FAST! 


a Bl Mt hh 


The M-50 single-stage, patented treat- 
ment* for high-pressure boilers removes 
copper deposits and other scales in 
record time. With this exclusive Dow 
Industrial Service treatment, copper 
does not replate on clean boiler surfaces 
during treatment, and small quantities 
of M-50 in future cleaning will help 
keep boilers copper-free. To date, the 
M-50 treatment has cleaned more than 
300 boilers. 


Copper deposits, common in many 
high-pressure boilers, reduce heat trans- 
fer efficiency and cause localized corro- 
sion, overheating and subsequent rup- 
tures. Copper particles slough off, 
reducing circulation. 


Dow Industrial Service developed 
the M-50 treatment to remove trouble- 
making copper and other deposits at 
the same time. In cases of excessive 
metallic copper deposits, a preliminary 
treatment may be desirable. 


f oe 


“i rg f. jin: 
si a Aer 


D.1.S. cleans all kinds of equipment 
... boilers, process equipment, pipelines, 
water wells, to name a few .. . for every 
kind of industry. With many methods 
to choose from, D.I.S. engineers first 
analyze each job to pick the technique 
best suited to the specific problem. 


D.L.S. also offers complete consulting 
laboratory service for water treatment 
and waste processing, backed by the 
technical resources of The Dow Chemi- 
cal Company. For fast “‘total’’ cleaning 
of any industrial equipment, anywhere 
in the U.S.—and for literature on 
copper removal by the M-50 treatment 
—write or call DOW INDUSTRIAL SERV- 
ICE, 20575 Center Ridge Road, Cleve- 
land 16, Ohio. 


DOW INDUSTRIAL SERVICE :- Division of The Dow Chemical Company 
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For General Electric Company, 
Stone & Webster constructs 


Near Pittsfield, Mass., Stone & 
Webster Engineering Corporation 
has helped design and is supervising 
construction of General Electric’s 
vital PROJECT EHV (Extra High 
Voltage). Here, in a 4.3 mile “ out- 
door laboratory”, G. E. and Western 
Massachusetts Electric Company will 
test power transmission at voltages 
from 380-to 750-kv — higher than 
any transmission system in opera- 
tion in the world. Variety of towers 
includes the huge portal type(above). 
EHV is a giant step toward the 
economical solution to man’s ever- 
increasing demands for electricity. 

Stone & Webster has played a 
key role in the development of elec- 
tric power... from the earliest hydro 
projects to the successful production 
of peaceful atomic power. From this 
deepening reserve of experience and 
special skills, Stone & Webster en- 
gineers can bring extra efficiency and 
economy to any type of power proj- 
ect. For complete information please 
call or write our nearest office. 


STONE & WEBSTER ENGINEERING CORPORATION 
A Subsidiary of Stone & Webster, Inc. 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 





CONCENTRATION 


DUAL VOLTAGE 
SAVES $15 
MORE (2) OA 
1 


TRANSFORMER 


Cc SAFE! Unique keying action between 
oncentration on one idea has resulted in the new RT&E thoroughly handle and slotted ring around shaft assures 


tested and reliable Extern-0-Switch. This redesigned dual voltage switch _ ee een 
makes dependable cut-over of entire areas to higher voltage at savings 
of $15 or more per transformer. 

Extern-0-Switch body is made of an entirely new compound — a 
specialized glass-reinforced Polyester thermoset material. It is highly 
shock resistant and actually extinguishes arcs passed over its surface. 
Impossible to track, its characteristics are not affected by transformer 
oil or heat. Electrical insulation levels are increased by 50% with this 
exceptional material 

The unique externally operated handle reduces changeover to a 
simple twist of the wrist. Key-type handle cannot be removed unless the 
switch is correctly positioned. Inside, high pressure contact is assured. 
New leaf springs behind each contact prevent metal fatigue and provide 
lasting, positive contact pressure. 

RT&E’s concentrated research program developed these improve- 
ments to reduce man hours and save money. Protect your investment, 
look to RT&E — originator of the dual voltage transformer and exter- 
nally operated switch. 


Engineering Talent Concentrated On One Idea — A BETTER TRANSFORMER 


RT&E CORPORATION 


WAUKESHA, WISCONSIN * PORTLAND, OREGON + ARLINGTON, TEXAS 
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..and we make ’em 


prove it! 


a LN LOLOL 


You never see a Lapp suspension insulator until it’s been 
proved equal—or superior—to your specifications. 

This high frequency flashover test is one of the many 
ways we prove our insulators. We put every unit through 
electrical and mechanical punishment far beyond what 
it should experience in service. And we keep production 
uniform, for predictable performance on your lines. 

Testing is part of the continuous program of product 
improvement at Lapp. We keep making ‘em better— 
and we prove each improvement. 

But our tests are only physical proof. You may be 
more impressed by the dollars-and-cents proof in your 
own operating record. See what your Lapp insulators have 
saved you in maintenance and replacement costs. Add up 
the months of uninterrupted service 
on your Lapp-insulated lines. And 
remember it next time you order, 


Lapp Insulator Co., Inc., 
Le Roy, N. Y. 





Get more usable Kva for your 
with WAGNER’ 
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H!-THERMAL-CAP 
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distribution transformer dollar 


HI-THERMAL-CAP TRANSFORMERS 


Every dollar you invest in Wagner® HI-THER- 
MAL-CAP Transformers really buys a dollar and 
twelve cents worth of usable Kva. For you can 
safely uprate these High Capability Transformers 
to 112% of their nameplate Kva without shortening 
normal life expectancy... without exceeding the 
allowable 65°C hot spot temperature rise. 

HI-THERMAL-CAP Transformers have new, 
compact coils. wound LV—HV—LV on one insulat- 
ing cylinder. Corrugated oil ducts and thermoset- 
ting barrier insulation lock the sections into a unit 
of great mechanical strength. Coils have been 
subjected to short circuit tests using 50 times nor- 
mal current (two times as great as the industry 
standard) without failure. 


The HI-THERMAL-CAP element, which com- 
bines this improved coil with a wound core of cold- 
rolled oriented grain steel, has excellent electrical 
characteristics: low impedance for better voltage 
regulation; low core and copper loss for economical 
operation. You get full efficiency plus high capabil- 
ity with new Wagner HI-THERMAL-CAP Trans- 
formers. 

HI-THERMAL-CAP Transformers, built in 
single-phase ratings 167 Kva and smaller, 15 KV 
and below (for direct pole mounting), are now 
available from factory, branch, and distributor 
stocks. Your Wagner Sales Engineer has complete 
information. Consult him, or write us. 


MORE FOR YOUR MONEY IN MECHANICAL FEATURES: 


PLASTIC-COATED COVER 


heck tll b-. m 


A porcelain-like coating gives improved corrosion resistance 
to tank covers, protects from line to ground, insulates small 


animals from the grounded cover to prevent outages. Applied 


é 
= ee to the covers, clamping ring and cover bolts, it is available 
Bi cl hacen without extra cost on all transformers with cover mounted 


bushings. 


LONG LASTING TANK FINISH 


A new formula anti-corrosive paint, carefully applied and thoroughly cured, 
provides a ‘Sure Seal"’ finish that withstands all temperature changes—is much 
longer lasting in corrosive atmospheres. 


SAFETY KEYED BUSHINGS 


Heavy wet-process porcelain high voltage bushings are safety-keyed. 
All terminals are key-locked in the tank wall. Hand tightening terminals 
are easily hooked up without tools. All bushings are suitable for use 
with either aluminum or copper conductor. 


ROLLED-UNDER BASES 


This new base design provides extra strength . . . better mois- 
ture drainage. Serves as an additional safeguard against 
leakage of oil from the tank. It lessens the chance for finish 
damage due to scraping. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric @rporation 


6456 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
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new industries—new 


_ 


West Penn Power's Huntingdon Substation 
built economically with USS Galvanized 
Structural Steel—the material that offers low 
first cost, strength and reliability. 


($4) This mark tells you a product is made of modern, dependable Steel. 


customers 


West Penn Power serves a large area in West- 
ern Pennsylvania and has a capacity of over 14 
million kilowatts. More than half of this was 
added in the past ten years. Intelligent promo- 
tion of the area attracted new industries, new 
homes, shopping centers and other businesses. 

To supply a rapidly growing area about 20 
miles east of Pittsburgh, West Penn built the 
new 30,000 kva Huntingdon Substation. This 
is fed by a 132 kv line and distributes power 
by four 25 kv lines. 


Steel sélected for strength and durability. 
There are 55,369 pounds of Galvanized USS 
Structural Steel in the Huntingdon substation, 
and most of West Penn’s other substations are 
built of steel. There has never been any struc- 
tural damage in these substations according to 
Mr. A. W. Scheib, District Engineer. The sta- 
tions are designed for ice loads, high winds and 
stresses caused by short circuits. 


Steel keeps costs low. The installed cost of 
galvanized structural steel is often considerably 
less than other materials. Since galvanized steel 
structures can go without painting for many 
years under normal atmospheric conditions, 
they offer long-term economy as well as lower 
first cost. 

When you design in steel, you are using a 
proven material that will give years of satis- 
factory service. For more information, write 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! —San Francisco 

Tennessee Coal & Iron —Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Four steels that will help you design 


A7 and A36 Structural Carbon Steels ...USS MAN-TEN and USS 


transmission towers involves choosing the materials that will do the best 


efficient material you can use because you can design to meet specific 


three degrees of atmospheric corrosion resistance. All have good fatigue 


to reduce weight, add strength, or increase durability. Here are the advan 
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ASTM A7 
Structural Carbon Steel 


In the galvanized form this steel has been used more 
often than any other material. When galvanized it 
has excellent corrosion resistance and gives long 
service life under nearly all conditions. Its minimum 
yield point is 33,000 psi. 


ASTM A36 
Structural Carbon Steel 


This is a new, stronger carbon steel with a minimum 
yield point of 36,000 psi—9.1% higher than ASTM 
A7 structural steel. It will allow an increased design 
stress of almost 10% with significant cost savings in 
fabricated and erected structures. This steel is also 
used in the galvanized condition. 


USS MAN-TEN 
High Strength Steel 


50% stronger than A7 structural carbon steel, USS 
Man-TEN is the lowest in cost of the high strength 
steels. In the uncoated condition it has atmospheric 
corrosion resistance about double that of carbon 
steel. It permits weight reductions up to 33%, and 
results in lower costs when weight savings are as low 
as 17%. Galvanized MAN-TEN Steel is recommended 
for large substations and towers where extra strength 
without additional weight is needed. Minimum yield 
point is 50,000 psi. 





more efficient substations at lower cost 


COR-TEN High Strength Steels An efficient design for substations or 
job at the lowest annual cost. Steel, with its different grades, is the most 
requirements. These four steels offer three different strength levels and 
strength and the high strength steels can be used in the larger structures 


tages of each type of steel. 


USS COR-TEN sy. . ae 
High-Strength Low-Alloy Steel : COMPARATIVE CORROSION OF STEELS 


This is the original high-strength low-alloy steel that 
offers atmospheric corrosion resistance of four to six 
times that of structural carbon steel. Cor-TEN Steel’s 
corrosion resistance is so superior that it may be used 
bare without coating or painting. That’s because 
Cor-TEN Steel develops an oxide coating which 
adheres with extreme tightness and does not flake 
off. Moisture cannot penetrate this smooth, dense 
oxide so that further corrosion is greatly impeded. 

Exposure tests on bare Cor-T=n Steel, conducted 
continuously since 1935, show that it loses very little 
weight after the first two years. Thin Cor-TEN Steel 
sheets, .0298” thick, exposed to corrosive atmosphere 
for 25 years are still almost as good as new. 

Bare Cor-TEN Steel transmission tower structural 
members installed 12 years ago in Chicago’s indus- 
trial atmosphere have shown no measurable loss 
of thickness. 

The fact that Cor-TEN Steel can be used bare will 
save untold thousands of maintenance dollars for 
any utility where atmospheric corrosion poses a main- 
tenance problem. Its high minimum yield point of 
50,000 psi permits large structures to be built lighter 


in weight without sacrifice of strength or durability. 
USS, COR-TEN and MAN-TEN are registered trademarks 


ATMOSPHERE 
—— INDUSTRIAL 


~-- SEMI-RURAL 
Nerructurat 
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. J . United States Stee! Corporation—Pittsburgh 
For complete technical information on any of Columbia-Geneva Steei—San Francisco 
i i ® i j = Tennessee Coal & Iron—Fairfield, Alabama 
this family of cost reducing steels for electrical con seanea Seales Gaeta aaaibtilin Giatans Odi 
struction, write United States Steel, 525 William United States Steel Export Company 


Penn Place, Pittsburgh 30, Pennsylvania. United States Steel 


5) This mark tells you a product is made of modern, dependable Steel. 





YOUR 
POWER 
SYSTEM 

IS IN THE 
BEST 

OF HANDS 


First the Esasco engineer puts his finger 
on the problem . . . then his hands, 

his mind, his imagination and ingenuity 
go to work formulating a solution 
grounded in the practical, accumulated 
experience of Epasco’s half-century of 
working with the electric utility industry. 
These hands are familiar with the 
problems, the possibilities, the capacities 
of a system’s distribution and transmission. 
Countless times they have worked out 
the answer to a problem of production .. . 
of operation, or maintenance . . . of 
construction or of planned expansion. 
They have contributed new efficiency to 
systems which have resulted in lower 

cost of production. 

Where is your system problem? In 
maintenance? In expansion? Do your 
future needs require a new site, new 
construction, new ideas? What of the latest 
equipment, of methods, of streamlined 
operation? 

In the hands of Esasco, are held the keys 
that can unlock the answers. 


Our brochures describe 
Epasco’s services and how 
they may be of use to you. 
For copies, write 

Ebasco Services Incorporated, 
Dept. M, Two Rector Street, 
New York 6, N. Y. 
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: CHICAGO 
3 DALLAS 
PORTLAND, ORE. 
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WASHINGTON, D.C, 
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WIRE AND CABLE 


You have asked... 


Q. Your natural-color polyethyl- 
ene for high-voltage insulation, 
ALATHON 3B, NC1O, has been 
around for several years now. 
Have you introduced a better 
resin? 


A.No... nobody (including us) 
has been able to match the re- 
sistance of ALATHON 3B, NC 10, to 
combined coronaand mechanical 
stretching (bending) under a vari- 
ety of conditions. The search for 
asuccessor may be academic since 
we have never had a failure in any 
of our 15K V cables insulated with 
the 3B resin. Nevertheless, eter- 
nally optimistic about maintain- 
ing a lead, we have lots of new 
compounds under test. If one 
looks better, we'll be in touch 
with you. 


Q.. If ALATHON 3B is so good, tell 
me how I can be sure of getting 
its eutstanding properties with- 
out naming brands? 


A. Rely as you ordinarily do, on 
the judgment of responsible 


cable manufacturers. There is no 


simple way yet, outside of our 
published electro-mechanical 
stress-crack test, or some equiva- 
lent way (not all of which are 
reproducible) of separating res- 
ins of superior electrical life from 
others of identical melt index and 
density. Nevertheless, for the 
present, it will narrow the field 
somewhat to specify a melt index 
of 0.2 to 0.4 and density in the 
general range of 0.92. 


Du Pont does not manufacture wire and 
cable, but supplies thermoplastic resins 
to the wire and cable industry 


POLYCHEMICALS DEPARTMENT 


aU PONT 


Better Things for Better Living . . . through Chemistry 





ROUND TABLE 


Seven-conductor 600-volt control cable with jacket of ALATHON over the aluminum 
sheath offers necessary corrosion protection for chemical plant hook-up. 


General Cable uses ALATHON® and ZYTEL” 
for unique control cable construction 


The problem of acute corrosion attack on 
metal conduits has been licked at a Texas 
chemical processing plant. A unique control 
cable construction, utilizing a 0.032” jacket of 
Du Pont ALATHON 4, BK -30, polyethylene resin 
over the aluminum sheath, has solved the prob- 
lem. The cable is manufactured by General 
Cable Corp. of New York. 

The jacket of ALATHON completely protects 
the aluminum sheath from the corrosive ele- 
ments in the air. In addition, it also provides 
additional electrical and mechanical protec- 
tion to the cable, and allows quick and neat 
installation. 

The 0.020” primary insulation over the seven 
conductors in this 600-volt cable is also 
ALATHON 4, BK-30, This black, weather-re- 
sistant type of insulation was used to protect the 
cable at outside terminations in the open plant 
structure, Over the primary, a thin 0.004” 
secondary insulation of ZYTEL 37X nylon resin 


ALATHON 


POLYETHYLENE RESINS 
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RULAN 


FLAME-RETARDANT PLASTICS 
i 


is used for mechanical protection at termination 
points. The skin of ZyTet, which is also 
weather-resistant, completely protects the cable 
from rough handling and the abrasion found 
in crowded junction boxes. 

Find out how insulation and jacketing of 
the Du Pont plastics may give you installation 
savings. Consult your wire and cable manu- 
facturer, or write: the Du Pont Company, 
Dept. M-1212, Room 2507A, Nemours Bldg., 
Wilmington 98, Del. In Canada: Du Pont of 
Canada Ltd., P.O. Box 660, Montreal, Quebec. 


ALATHON 
ZYTEL 
ALUMINUM 
ALATHON 


ZYTEL 


NYLON RESINS 





Westinghouse Flash Evaporator... 


economy 


No impairment to cycle 
efficiency / Integral 
piping reduces plant cost 


60 


purity 


0.05 ppm from fresh water 
guaranteed /0.25 ppm from 
salt water guaranteed 
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... Feedwater Heater Package 


adaptability 


High overload capacity /Feedwater 
heaters integral with evaporator 


You can be sure ... if it’s Westinghouse J-50619 
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Westinghouse 





OWNER: Public Service Company of Colorado 
ARCHITECTS: G. Meredith Musick & Clayton C. Musick 
ELECTRICAL CONSULTANTS: Swanson — Rink & Associates 
ELECTRICAL CONTRACTOR: Howard Electric Co. 

TOTAL FLOOR AREA: 77,400 square feet. 


Electrical Protection goes MODERN 
with BUSS Fuses... 


in the New Service Center 


of the Public Service Co., of Colorado 


This recently completed service center, — 
located at 2701 West 7th Ave., in Denver, 
Colorado — has fuses installed throughout 
the entire electrical system. 


The primary voltage at the underground 
transformer vault is 13,800 volts, 3 phase, 
4 wire. Secondary voltage is 120 and 208 — 
3 phase, 4 wire. 


Installed in the main service entrance are 


BUSS Hi-Cap fuses; the sub-feeders are 
equipped with FUSETRON dual-element 
fuses and the lighting panels are protected by 
BUSS Fustat fuses. 


Modern electrical protection calls for fuses 
because — fuses cannot be equalled by any 
other type of protective device for their com- 
bined high interrupting capacity, lifetime 
dependability and maintenance-free features. 
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ALL LIGHTING MAIN POWER PANELS PROTECTED 

DISTRIBUTION PANELS AND BY 2,500 AMPERE BUSS HI-CAP FUSES Au peas drongeign sas 
HEATING PANELS PROTECTED MAIN LIGHTING PANEL PROTECTED amas ee 

BY BUSS FUSTAT FUSES. by 1,500 AMPERE BUSS HI-CAP FUSES. : 


TODAY’S INCREASED POWER REQUIREMENTS EMPHASIZE THE 
ADVANTAGES OF FUSES 


With available fault currents reaching 75,000 to 100,000 ampere 
or more — sofe interruption of fault currents is essential to guard 
Buss LOW-PEAK fuses; against ruined equipment, fire hazard and personal injury. 


The revolutionary new protective Fusetron dual-element fuses meet todays’ demand for safety. 


device They have an interrupting rating of 100,000 ampere rms 
symmetrical — and for protection of mains or circuits above 600 
If your installation requires unusually amperes, BUSS Hi-Cap fuses are designed to safely interrupt 
high interrupting capacity and great 200,000 ampere rms symmetrical. 
current limitation plus long time-lag to 
prevent needless shutdowns, check into 
Buss LOW-PEAK fuses. Made in N.E.C, 
sizes from 15 to 600 amperes 


And fuses remain safe and accurate through the years, 
They require no expensive maintenance or recalibration — they 
are always ready to function the instant trouble occurs. 


7 > Buss FUSTAT fuses . . . . write for bulletin SCPS 
‘ on aie Fusetron dual-element fuses . . . write for bulletin FIS 
injormation On:  gyss Hi-Cap fuses . . . . . write for bulletin HCS 


Ask for BUSS bulletin LPCS. 
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These four weights 


of bethanized coating 


give full protectio 


To enable utilities to meet every conceivable field con- 
dition with full protection from atmospheric corrosion, 
Bethlehem produces strand with four weights of beth- 
anized coating—A, B, C, and D. Each coating is 99.9 
per cent pure zinc, applied to the individual strand wires 
by our unique electrolytic process. The coatings are 
ductile, and uniform in thickness. 

If you have any question about which coating might 
be used to best advantage in a given location, call in a 
Bethlehem representative. He'll be pleased to look into 
the problem promptly, and offer recommendations. 


n against corrosion 


Furnished in Common, Siemens-Martin, 
High Strength, and Extra High Strength 


Lightest, Twice | Three | Four times the 
entirely the times | weight of ‘‘A,” 
dependable weight the for maximum pro- 
in good of “A” | weight | tection in 
atmospheric of “A” | unusually corrosive 
conditions atmospheres 


*Same weight as Extra Galvanized and Double Galvanized Coatings 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
go Export Sales: Bethlehem Steel Export Corporation 
mn 


oe ior Stren B 
a tenons BETHLEHEM STEEL @uz 


..» Versatility 
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Why utility engineers now specify 


e better abrasion resistance e lower power factor; less power 
WE e loss in transmission e low surface tracking e excellent moisture 


resistance e less bulk, less weight 


INSU LAT ED Wi f ca] Leading manufacturers now produce power 


cable insulated with polyethylene based on 


Monsanto Polyethylene resins, specially de- 
MONSAN @) veloped and perfected by Monsanto. For Monsanto 














complete technical data including applicator’s 
information, write to Monsanto Chemical 


POLYETHYLENE Company, Plastics Division, Room 730, 
Springfield 2, Massachusetts. ; 


MONSANTO actTivATOR In PLASTICS 


Note the slim shape and size of 
the polyethylene-insulated cable 
(lower), compared to the old 
cable (upper) being replaced. New 15,000 volt polyethylene-insulated power phase. Conductors are 2/0-37 strand copper 
cableinstallationat mainsub-station, Monsanto (133,100 circular mils). Insulation consists of: 1 
Chemical Co., Plastics Division plant, Spring- layer semi-conducting tape, 297 mil polyethy- 
field, Mass. Installation-rated at 175 amps, lene insulation, | layer non-metallic tape, metal 
15,000 volts. 3-phase system, | conductor per shielding, 1 layer tape, 6/64” vinyl jacketing. 


Ce 





Philadelphia, U.S. A. 


This has been a city of renown since the earliest 
days of our nation’s history. It became “the cradle 
of liberty’? when the Declaration of Independence 
and the Constitution were signed there. 

Today it is known, in popular song and statisti- 
cally, as “PHILADELPHIA, U.S. A.” Fourth city 
in U.S. population, its progress is fostered by three 
railroads with five major terminals and 19 general 


KERITE CABLE 


KERITE 


freight yards, and by one of the nation’s major 
electric utility systems which provides the ‘“‘muscle’”’ 
for Philadelphia’s industrial growth. 

Kerite has filled the increasing demand for cable 
with a standard of dependability which began in 
1854. As the need for quality cable continues 
to grow, Kerite will be ready to supply it. 


we 
wr *8te,, " 


(CAA 


1 


General Office—30 Church Street, New York 7, N. Y. 
SALES OFFICES: 
Albuquerque, Ardmore, Pa., Birmingham, Boston, Chicago, Cleveland, Denver, Glendale, Cal., Houston, Lake Wales, Fla., Portland, Ore., St. Louis, Salt Lake City, San Francisco, Seattle 
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Flectrical World 


Editorial Comment 


DECEMBER 12, 1960 


Precise Policy: New Look for Federal Regulation? 


The President-elect has instituted a broad study of federal regulatory agencies. 
Early reports on the study, gleaned in the main from statements by James M. 
Landis, Kennedy’s advisor on regulatory problems, before a Senate subcommittee, 
indicate that a thoughtful approach is being taken. 

Landis apparently is convinced that the lack of clearly defined and stated fed- 
eral agency policy is a root cause of much of the delay in agency hearings and 
subsequent action. Early reports imply that he may recommend improvements 
along these lines, rather than call for sweeping reorganization of the agencies. 

Landis should know whereof he speaks. At least his experience would seem to 
qualify him, since he’s been a member of the Federal Trade Commission, chairman 
of the Civil Aeronautics Board, chairman of the Securities & Exchange Commis- 
sion, and dean of the Harvard Law School. The intricacies of “agency law” call 
for special knowledge, and Landis certainly should have it. 

The premise that incisively drawn agency policy has the inherent potential of 
minimizing delays in agency procedure seems to us highly credible. Certainly, it 
is better to work from this premise than, for example, to shortcut procedures in 
wholesale fashion. This is not to imply that procedures do not need a close look— 
they certainly do. 

Moreover, most regulated US businesses should welcome more clearly defined 
policy. Often it is easier to work with firm knowledge, even when it is not com- 
pletely palatable, than to labor under vague uncertainties. 

There’s much yet to be written about what the new Administration intends 
to do in this area. But we commend Landis for initiating attack on the problems 
at what seems to us to be their root. 


Only Engineers Can Build Their Own Public Image 


Perennially, in their society meetings, engineers bemoan the lack of public 
recognition given their profession. Meeting programs tender sound advice on 
how to remedy this through newspaper, radio, and TV. But too often the meeting 
speaker is like the preacher who, in the deathless prose of the immortal Davy 
Crockett, “sang psalms over a dead horse.” Any advice to technical men on 
allowing time for non-technical problems, while applauded, is considered meant 
for “some other fellow.” 

Whether as speakers or writers, only the engineers themselves can be the archi- 
tects of their own public image. A desirable result must involve some midnight oil 
burning, and it is inconsistent to bewail the absence of public glamor while resist- 
ing all urgings to create it. 

As a necessary beginning, engineers might give more care to the preparation 
of speeches. They can be more effective on the rostrum as speakers instead of 
public readers. Attention to the ordering of a technical presentation often wins 
recognition for the subject from the daily press, a result that can eddy out into 
other media, giving the desirable circulation to an important engineering develop- 
ment. But a limp, tasteless, and helter-skelter presentation contributes nothing 
to an engineer’s personal eminence, nor to that of his profession. 


ELECTRICAL WORLD e@ December 12, 1960 





Udall Named Secretary of Interior 


Voting record and staff members indicate leaning toward 


liberal legislation regarding 


Stewart L. Udall, appointed last 
week by President-elect John F. 
Kennedy to be new Secretary of 
the Interior, is, as his friends de- 
scribe him, a practical liberal. 

Talks with Udall’s staff and his 
voting record indicate that he favors 
liberal legislation for federal multi- 
purpose projects and increased ac- 
tivity in the Western states. His 
staff says he is “liberal” but not a 
zealot. 

He strongly favors more federal 
transmission lines, federal gen- 


UDALL 


Precise Policies 


Ending the delay and uncertainty 
that face businesses regulated by fed- 
eral agencies will be a major objec- 
tive of the Kennedy Administration. 
This seemed a certainty as Sen 
John F. Kennedy’s advisor on regu- 
latory problems, James M. Landis, 
discussed his ideas with a Senate 
subcommittee. 

Landis, former Harvard Law 
School dean, member of the Federal 
Trade Commission, and chairman of 
the Civil Aeronautics Board, is re- 
garded as having great experience in 
the field. And his appointment by 
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federal resources projects 


erating plants and rural electric 
co-ops. His appointment probably 
will give impetus to the long-sought 
public power dream of “giant 
power” regional transmission lines 
across the nation. Udall, working 
within the framework of present 
laws, could move definitely in this 
direction. Some observers say his 
appointment may diminish chances 
for a group of private companies to 
build a transmission grid intercon- 
necting the major hydroelectric 
dams (Glen Canyon, Flaming 
Gorge, Currecanti) of the Upper 
Colorado Storage Project. 

A youthful 40, Udall is a mem- 
ber of the Mormon Church, and was 
an early supporter of Sen Kennedy’s 
bid for the presidency. He re- 
portedly sought the Interior posi- 
tion, and Sen Barry Goldwater 
(R-Ariz.) said Udall’s selection by 
Kennedy would be a wise one. 

During his six years in the House 
of Representatives, Udall built a 
record of solid liberal legislation. 
He served on the House Interior, 
Labor and Education Committees. 
He has supported “pro-labor” legis- 
lation, and the Electrical Workers’ 
Journal (IBEW publication) gives 
him a “27-1” favorable rating on 
labor-related voting during his ten- 
ure in office—a “10-0” favorable 
rating during the 1959-60 session. 


This included voting for the de- 
pressed areas (S-722), minimum 
wage (HR-12677) and water pollu- 
tion (HR-3610) bills, voting against 
the Landrum-Griffith amendment to 
the Taft-Hartley labor law, and vot- 
ing for the  acreage-limitation 
amendment (HR-7155) for federal 
San Luis irrigation lands. 

Udall also has a “20-0” voting 
record, according to the National 
Rural Electric Cooperative Assn’s 
latest list of “legislation affecting 
rural electrification.” This list in- 
cluded support for all public works 
authorization and appropriation 
bills, including his 1959 vote to 
override Pres Eisenhower’s veto of 
the fiscal year 1960 Public Works 
Appropriation Bill. Udall also voted 
for the federal Fryingpan-Arkansas 
multipurpose water diversion proj- 
ect, for the New York State Power 
Authority to build the Niagara 
Power Project, and for the Tennes- 
see Valley Authority bond financing 
bill. 

He supported the federal High 
Hells Canyon Dam bill when it was 
finally defeated in the House In- 
terior Committee; has supported 
legislation for more federal develop- 
ment of nuclear power projects, 
and he also voted to attempt to 
override the Eisenhower veto of 
the “Humphrey-Price” bill to re- 
move the Rural Electrification Ad- 
ministrator’s loan-making powers 
from any review by the Secretary 
of Agriculture. 


Seen for Federal Agencies 


Kennedy to recommend changes 
shortly after Election Day is taken 
as a sure sign something will be 
done. 

Landis’ conviction that the agen- 
cies need better men was well 
known, but his testimony before Sen 
John A. Carroll’s Senate Judiciary 
Subcommittee brought out more 
specifics. 

Clearly, Landis doesn’t believe 
that sweeping reorganization of the 
agencies is necessary. He rejected 
such ideas presented to the Senators 
by Louis J. Hector, who quit the 


December 12, 


CAB in disgust last year and has 
since become a leading spokesman 
for radical reform. 

Commissioners, Landis _ said, 
should have longer terms—perhaps 
ten years. And the reactions of 
Carroll and Senate Minority Leader 
Everett M. Dirksen indicated that 
this probably could be done in the 
next session of Congress. 

More money for bigger, better 
agency staffs was another Landis 
recommendation that drew support 
from Carroll and Dirksen. 

Landis said he has discovered ten 
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areas where the agencies have prob- 


lems. Significantly, delay was first 
on his list and the other nine seemed 
related to delay. 

Delay, in the views of both Landis 
and Hector, is largely the product 
of a lack of policy in many cases. 
The lack of policy means that the 
commissioners don’t know what the 
Congress and President want done, 
and hearing examiners don’t know 
what the commissions want. 

Landis’ chief concern, then, was 
with stronger policy leadership from 
the President, and a revamped 
means of operations that will give 
the commissioners freedom from 
trivia, and a stronger policy role. 

The need for policy, Landis said, 
is exemplified by the fuels field. 
“Coal, oil, gas and atomic energy 
are handled separately. Some mech- 
anism to coordinate seems a very 
desirable thing.” 

Thus, the President would assume 
the leadership in seeing that the 
Federal Power Commission, the In- 
terior Department, the Atomic 
Energy Commission, and other agen- 
cies involved in fuel regulation 
aren’t working at cross-purposes, 
and evolving contradictory policies. 

Carroll and Dirksen expressed 
Congressional fears that such leader- 
ship by the President would in- 
volve loss of power by Congress. 

But Landis argued that the con- 
trary is true, that Congress could 
keep a much firmer hand on the 
agencies if their related functions 
were coordinated. Congress, by 
writing laws, still has ultimate con- 
trol, Landis said. 

Charges of improper influence on 
the agencies have made headlines 
in recent years, and doubtless have 
spread the belief that something has 
to be done. But Landis said he isn’t 
overly concerned about ethics. 

He questioned the enforceability 
of proposed legislation setting 
criminal penalties for industry 
spokesmen convicted of improper 
contacts with the agencies. 

He said the power to disbar is 
enough to keep lawyers in line, and 
the power of dismissal is enough to 
control commissioners and agency 
staffs. 

Hector’s opinion that the agencies 
as now constituted should be 
virtually abolished, and their func- 
tions split between the administra- 
tion and special courts, Landis re- 
jected. 


ESUPRA A-Plan Announced 


Seven New York State utility companies launch program to 
determine type of reactor to use for 300-500-Mw plant 


A three-year, $16.7-million de- 
velopment program for two reactor 
concepts has been launched by the 
seven New York State utility com- 
panies of the Empire State Utilities 
Power Research Associates. Both 
aim at nuclear production of high- 
quality steam to drive a 300-500- 
Mw turbinegenerator. Energy costs 
are expected to be within 1.5 mills 
of the present 7-mill kwhr in New 
York. Actual contracting body is 
a new non-profit corporation, Em- 
pire State Atomic Development 
Associates, Inc (ESADA). 

On an _ $8.7-million program, 
General Atomic Division of Gen- 
eral Dynamics will apply its high- 
temperature gas-cooled reactor con- 
cept—which it has been developing 
‘or the 40-Mw Peach Bottom plant 
—for the size projected by ESADA. 
ESADA will pay $4.5 million of the 
cost; General Atomic, $4.2 million. 
No federal aid is involved. 

The other prong of the program 
will be the construction of a nuclear 
steam superheater adjacent to the 
5-Mw boiling water reactor now at 
GE’s Vallecitos facility to investi- 
gate integral and separate superheat. 
ESADA will finance $5.75 million 
of this $8-million reactor. GE will 
pay the other $2.25 million. Be- 
cause the Atomic Energy Commis- 
sion is interested in achieving prac- 
tical nuclear superheat, GE will 
seek their financial assistance. 

The double development program 
does not involve any commitment to 
build a power reactor in New York 
State. Dr John R. Dunning, chair- 
man of the utilities’ atomic power 
study group and dean of engineering 
at Columbia University, said that 
presently these two concepts look to 
that group as the most promising for 
a station now seen as going into 
operation in 1967 or 1968. Others, 
however, may prove to be more 
attractive when the time comes to 
consider letting contracts. 

General Atomic expects that con- 
struction and fuel costs for a large 
helium-cooled reactor will be lower 
than the projected costs at Peach 
Bottom. The large reactor will 
have a higher graphite-to-fuel ratio 
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and, in proportion to uranium-235, 
a greater quantity of thorium-232, 
which converts to fissionable U-233. 
This thorium conversion will in- 
crease the life of the core. 

The General Atomic program 
will determine the optimum temper- 
atures and mixture of fuel and 
moderator, aiming for plant overall 
efficiency of 40% and nuclear-fuel 
life of six or seven years. Steam con- 
ditions would be approximately 
1,000F and 2,400 psi. Temperature 
of helium at the reactor outlet will 
be 1,380F. 

The new Vallecitos reactor super- 
heats incoming saturated steam at 
1,000 psi to 850-950F. This Hook- 
on Superheater Reactor (HSR), 
which will go into operation July 1, 
1962, can “hook on” to either the 
Vallecitos BWR or a fossil-fueled 
boiler for its steam supply. No 
generation beyond the 5-Mw facility 
now there is projected; this turbine 
is not built for superheated steam. 

Steam will make two passes 
through it, down the outside of two 
concentric passages in each fuel rod 
and back up the inside. The fuel 
will have a total of 5,300 Ib of UOz, 
at 4 to 5% enrichment of U-235. 
There will be 32 bundles of fuel 
with nine elements per bundle in the 
reactor vessel, which will measure 
7 ft in dia and 30 ft high. Light 
water will be the moderator. 

Aims are to test fuel; check carry- 
over of radiation and corrosion 
products. 

The utilities’ costs will be divided 
among the ESADA members, Ni- 
agara Mohawk Power Corp paying 
31% of the total $10% million; 
Consolidated Edison Co, which is 
spending $100 million on its Indian 
Point nuclear plant, 16%; Central 
Hudson Gas & Electric Corp, 6%; 
Long Island Lighting Co, 17%; 
Orange & Rockland Utilities, Inc, 
5%; New York State Electric & Gas 
Corp, 16%; and Rochester Gas and 
Electric Corp, 9%. Ernest R. 
Acker, chairman of Central Hudson 
Gas & Electric Corp, is president of 
the new corporation, which will 
finance development. It is not in- 
corporated to construct a reactor. 





DR L. K. KIRCHMAYER, Manager, Sys- 
tem Generation Analytical Engineer- 
ing, General Electric Co, Schenectady, 
N.Y. 


The Russians today are making 
effective use of analog computers 
for the study of power system prob- 
lems. However, the application of 
digital computers for system anal- 
ysis is presently limited. 

In general, Russia lags behind 
the US in the implementation of 
computer concepts to actual plant 
and system control and design, and 
in the use of digital computers. 
However, significant pioneering ef- 
forts on theories of system control 
and operation which will help to 
bridge the gap are being made. 

Electrodynamic models, _ elec- 
tronic differential analyzers as well 
as conventional ac and de network 
analyzers are being applied by the 
Soviets in their studies. Studies of 
particular interest include the dy- 
namics and control of intercon- 
nected ac and dc _ transmission 
systems and also the use of intense 
field regulation to improve system 
stability and damping. This work 
will be bolstered, in turn, by ex- 
perience presently being accumu- 
lated on the Stalingrad-Donbass 
line (300-mile, 750 Mw, + 400 kv 
dc). The Russian goal is to de- 
velop an ac, dc transmission sys- 
tem capaile of sending ten million 
kw over 1,250 miles from Central 
Siberia to the Urals. 

The Russians are doing an excel- 
lent job in education of engineers 
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USSR Computer 
Use Growing 


Russians making wide use of analog computers for 
system analysis, but lagging US in application of 


digital types 


AIR CIRCUIT BREAKER AND THREE TOWERS of different designs form 
part of a display of power equipment at the Exhibition of Economic 


Achievement in Moscow 


for the power industry and there 
appears to be a widespread inter- 
est of students in power engineering. 

These were the main impres- 
sions concerning power systems 
gained while participating in the 
Congress of the International Fed- 
eration of Automatic Control, held 
last summer in Moscow. It at- 
tracted 1,100 delegates represent- 
ing 29 countries, including 140 
delegates from the US. A total of 
247 technical papers were pre- 
sented. The Russians sponsored 
numerous visits to technical insti- 
tutes and factories in Moscow, 
Leningrad and Kiev. 


Computers for System Analysis 


Analog computers are being used 
in Russia today for the most part 
as a tool for power system analysis. 
These include ac and dc network 
and dc electronic differential anal- 
yzers similar to those used in the 
US. Of special interest were the 
electrodynamic models at the Mos- 
cow Power Institute and the Insti- 
tute of Electromechanics in Lenin- 
grad. These models, consisting of 
miniature components of the power 
system, are used to study stability 
and control problems of ac and 
de transmission systems as well as 
field control of alternators. Particu- 
lar attention is given to regulation 
according to voltage, frequency and 
the first derivative of frequency. 
Regulators based on these sig- 
nals are reported to offer significant 
improvements over conventional 
regulators. 


The electrodynamic model at the 
Moscow Power Institute provided 
for 12 generators with a capacity 
scale of one to 10,000. The inertia 
is variable and the rotor time con- 
stant is 2-2.5 sec and can be in- 
creased to 5-10 sec. A total of 
3,725 miles can be provided for 
transmission. Both synchronous and 
non-synchronous loads may be 
represented. Separate models are 
provided for both dc overhead and 
underground, and for the rectifi- 
cation and inversion schemes. The 
cost of this model was stated at 
five million rubles (about $500,000 
at a realistic rate of exchange). 

Intensive study is being given to 
ac and dec long distance transmis- 
sion. As described by M. P. Kost- 
enko of the Leningrad Institute of 
Electromechanics, Russian engi- 
neers visualize the transmission of 
ten million kw over 1,250 miles, 
using dc lines for part of this 
capacity. They recognize the neces- 
sity of providing ac circuits to 
economically serve intermediate 
loads. The proper control of inter- 
connected ac and dc systems as 
well as the use of dc lines to im- 
prove the stability of an ac system 
are considered of great significance. 

The availability as well as the 
application of digital computers to 
analysis of power system problem is 
limited in Russia today. However, 
the use of digital computers can be 
expected to increase rapidly. 

In the area of economic opera- 
tion of power systems, present Rus- 
sian practice uses the computer as 
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an adviser. Since the computer does 
not yet directly control the power 
system, economic dispatch is on a 
manual or semi-automatic basis at 
this time. However, work for direct 
control is being carried forward for 
both digital and analog techniques. 
Development is proceeding on a 
computer using loss formula coeffi- 
cients for economic dispatching. 
There is no installation of digital 
computer control within a steam 
plant in Russia today, according to 
V. A. Venikov, USSR. However, 
work is proceeding on digital com- 
puters and their use to control tur- 
bine generator and boiler units. 
Experimental installations of digital 
control are visualized for next year. 
Significant contributions are 
being made by the Russians in con- 
trol system theory through research 
in both optimal and self-adaptive 
control systems. V. A. Venikov 
noted the need for more accurate 
mathematical models of the power 
plant process. He visualized de- 
velopment in the direction of cy- 
bernetics, adjusting the control sys- 
tem to optimize the process based 
on the latest available information. 


Education for Power 


Important emphasis has been 
placed upon training engineers for 
the power industry. Venikov re- 
ported that the Moscow Power In- 
stitute has 12,000 day students, 
4,000 evening students and 1,000 
instructors. Admission is by com- 
petitive examination with four to 
five applicants for each opening. 
All of the students receive their ed- 
ucation free and most of them re- 
ceive living allowances. Engineer- 
ing is popular with the fairer sex, 
20 to 40% of the enrollment being 
girls. The author was favorably 
impressed with the faculty members 
and laboratories at both the Elec- 
trical Institute of Leningrad and the 
Moscow Power Institute, which are 
the two schools the author visited. 

Russia has undertaken significant 
pioneering efforts on theories of sys- 
tem and plant operation and control 
as well as on general theories of 
optimal and adaptive control sys- 
tems. The Russians in general lag 
behind us in the implementation of 
computer concepts to actual plant 
and system control and design. 
However, significant efforts are 
being undertaken to bridge this gap 
in computer applications. 


New USSR Seven-Year Plan 
Emphasizes Steam Generation 


The Soviet Union will continue 
to give priority to construction of 
thermal power stations even after 
the current seven-year plan ends in 
1965. 

This was made clear by Ignaty 
Novikov, minister of power station 
construction, at a Moscow meeting 
of power engineers. The conference 
was devoted to problems of cutting 
the time necessary for power sta- 
tion construction. 

Novikov underscored the belief of 
Soviet experts that concentration 
on thermal plants, in preference to 
hydro, is “the only way to win as 
much time as possible in the com- 
petition with the US in generation 
of electricity.” 

In a Novikov report earlier this 
year (EW, April 18, p 71), he was 
on record as being dissatisfied with 
progress on some of the design work 
during the original seven-year plan. 
In the first seven-year plan, 1959- 
1965, the goal was addition of 
15,000 Mw of generating capacity 
to double the previous capacity. 
In the new 1966-72 plan, capacity 
will again be doubled if the new 
plan is successful. 

Pyotr Neporozhny, first vice 
minister, said thermal stations with 
capacities ranging from 50 Mw to 
2,400 Mw will be built to four or 
five standard designs. 

In related developments 

Soviets announced that: 
e Construction is about to begin in 
the Moscow suburbs of the Konakov 
thermoelectric station, which the 
Soviets say will be the world’s 
largest with 2,800-Mw capacity. It 
will operate on natural gas. 

According to Tass, all parts and 
elements—including tubing, boiler 
equipment and thermal insulation— 
will be supplied to the construction 
site fully assembled. The building 
will be assembled at the site from 
prefabricated reinforced concrete 
columns, beams and slabs. Tass 
says the station will be completed in 
26 months. 

Konakov station is to be fitted 
with the “latest” machinery, includ- 
ing boilers supplying steam to the 
turbines at super-high pressure and 
temperature, according to the So- 


the 
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viets. Thus only 0.6615 Ib of “con- 
ventional” fuel will be used to 
produce one kwhr of electricity 
instead of the 0.882-0.926 Ib used 
in conventional high pressure sta- 
tions. The station is also said to 
be highly automated. 
Construction has started on the 
Vilyui hydroelectric project in the 
far north permafrost region of 
Yakutia. 

Because of the 50 to 53-ft perma- 

frost layer, designers have decided 
to do without concrete structures. 
The dam will be formed by huge 
stone blocks piled one on another 
and sealed with clay. The power 
house will be hewn out of rock 
below the level of the building site. 
Completion is scheduled before the 
end of 1965. 
e¢ Preparations are underway for 
construction of the 4,500-Mw Ust- 
Ilim hydroelectric project on the 
Angara River in Siberia. Russians 
are claiming that use of 500 to 600- 
Mw turbogenerators will bring a 
production cost of less than half a 
mill per kwhr. 
¢ Tass reports that 300-Mw gen- 
erators will be installed in the 
2,500-Mw Nurek hydroelectric sta- 
tion now under construction on the 
Vakhsh River in Tadjikistan. Fea- 
tures of generator design include 
hollow shafts for reduced weight, 
and inside water cooling of the 
stators. 
e The Kremenchug hydroelectric 
station, an open type without a 
powerhouse structure, has been 
commissioned two years ahead of 
time. Its capacity is 625 Mw. 


Planning 18 Thermal Plants 


In the emphasis on thermal gen- 
eration, plans are for 18 outdoor 
plants, with the first at Bairam Ali 
and another at Penza. 

The Soviets estimate that con- 
struction work is reduced by 10 to 
18% on outdoor stations as a whole, 
and about 35% on main buildings. 

Urals engineers at Sverdlovsk are 
reported to have completed design 
of 25-Mw steam turbines for the 
outdoor stations. The first of them 
is to be manufactured next year and 
installed in Uzbekistan. 
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Texas Talks 
Feature Computer 


Distribution men told of TESCo’s 
‘computer orientation,’ applications for 
tackling new, urgent problems 


TESCO’S RHOTEN: Have a grid by which any distribution » 
property can be located or ‘addressed’ by computer 


The digital computer today allows 
distribution engineers to monitor 
transformer and circuit loadings 
speedily, to analyze service interrup- 
tions, and to conduct miscellaneous 
statistical studies, the 13th Annual 
Power Distribution Conference was 
told recently at Austin, Texas. 

G. P. Rhoten, addressing the 
meeting at the University of Texas, 
cited Texas Electric Service Co’s 
“computer orientation” of distribu- 
tion engineering data. Basic to his 
company’s computer program, he 
said, is a grid by which any distri- 
bution property or other pertinent 
point can be located or “addressed” 
by the computer and identified by 
office and field personnel. 

The program, he continued, can 
be put into effect by stages in any 
or all of the company’s 13 distribu- 
tion headquarters. It is in operation 
at one and nearly complete in sev- 
eral others, all being scheduled to 
be “on the computer” by early 1961. 


Cost Is Mostly Man-Hours 


Including all man-hours and con- 
tracted expenses, the cost of setting 
up the program is about 15¢ per 
customer plus 60¢ per transformer 
plus $75 per primary feeder, Rhoten 
continued, noting that most of this 
cost is in the man-hours for setting 
up procedures and accumulating 
data, the computer programming 
and machine time being only a small 
fraction. He estimated that annual 
data maintenance cost will run 
about 15% of the installation cost, 
but said that he doubted that man- 
hours for data maintenance will be 
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as great as was required for process- 
ing data annually. 

L. John Rankine, International 
Business Machines Corp, declared 
that distribution engineers realize 
that today’s computers offer them 
the possibility of tackling problems 
which, though they must be solved, 
have resisted solution to this time. 
He called attention to the increasing 
use of data-processing equipment for 
distribution transformer load man- 
agement. 

This application, he said, is not 
a radical departure from ordinary 
methods, but rather an adaptation of 
practices which, being too time-con- 
suming to carry out on a volume 
basis, are feasible with high-speed 
equipment. He listed these as the 
main purposes of such an applica- 
tion: 

1. Reduced outages through 
quick detection on a system basis 
of impending transformer overloads. 

2. Every transformer, if neces- 
sary, can be “metered” often. 

3. Closer control of transformer 
expenditures through closely relat- 
ing transformer capacity to load re- 
quirements. 

4. Reduced transformer losses by 
operating transformers closer to 
optimum ratings. 

5. Better consumer voltage; fewer 
low-voltage complaints. 

6. Transformer changeouts sched- 
uled systematically for regular work- 
ing hours. 

7. System-wide load data more 
available for distribution system 
planning, load growth, and loss 
studies. 


8. More knowledge for the direc- 
tion of sales activity. 

Performance’ calculations on 
nearly all overhead radial distribu- 
tion circuits in his company’s service 
area have been obtained with an 
IBM 650 computer, reported G. W. 
Oprea Jr, Houston Lighting & 
Power Co. 

This amounts to about 715 dis- 
tribution circuits at an average cost 
of about $2.50 per feeder and about 
11 hr of computer time. Compared 
with manual calculations, computer 
processing represents a saving of 
about 12 to 1, Oprea noted. 


Transformer Records Stored 


Houston L&P is planning to keep 
transformer records on magnetic 
tape for use in any computer pro- 
gram in which transformer records 
are base data. Oprea listed some 
applications: Distribution perform- 
ance; load forecasting; service inter- 
ruption analysis; transformer load 
management studies; and, a distribu- 
tion planning program simulating 
the system mathematically. 

Looking ahead to these applica- 
tions, the company, he said, pro- 
vided for the inclusion of a ten-digit 
geographical location number and a 
ten-digit collector point (load point) 
number on the card when trans- 
former records are converted to 
punched card form. 

Houston L&P, he said, is looking 
into the feasibility of describing any 
substation service area and its asso- 
ciated circuitry, using geographical 
location numbers and mathematical 

(Continued on page 120) 


December 12, 1960 @ ELECTRICAL WORLD 





News Scope 


IT’S THE LAW—A 1957 law re- 
quiring Montana to pay 75% of the 
cost of relocating utility facilities on 
highway rights-of-way has been held 
constitutional by the State Supreme 
Court. The 3-2 decision declared 
that “cost of highway construction” 
includes “cost of relocating utility 
facilities,” a definition “adopted by 
the Congress . . . and approved by a 
majority of courts of last resorts...” 


MERGER—Seven New England 
Electric System subsidiaries may 
merge into one operating unit if 
the Securities & Exchange Com- 
mission and Massachusetts Depart- 
ment of Public Utilities approve the 
proposal of the seven. The com- 
panies are: Attleboro Electric, 
Northampton Electric Lighting Co, 
Quincy Electric Co, Weymouth 
Light & Power Co, Northern Berk- 
shire Electric Co, Southern Berk- 
shire Power & Electric Co and 
Worcester County Electric. 


AUTHORIZATION—tThe sale of 
the borough of Etna’s electric dis- 
tribution plant in Allegheny County 
to Duquesne Light Co for $450,000 
has been authorized by the Public 
Utility Commission. Agreement was 


reached for Duquesne to service 
Etna’s 1,871 customers, bringing a 
$1.75 monthly reduction for the 
average residential customer. 


RATES—A new uniform residential 
electric rate for Delaware Power & 
Light Co may be in the offing. A 
rates-change proposal, which the 
company estimates will save New 
Castle County customers about 
$70,000. a year, has been accepted 
for filing by the Public Service Com- 
mission. The action indicated 
neither approval nor disapproval, 
but DP&L can put its rates into 
effect if PSC does not act. 


ATTACKS SALES TAX—Threat- 
ening to test the legality of Denver’s 
city sales tax in court if the city dis- 
continues monthly sales tax refunds 
to the company, Public Service Co 
of Colorado recently “laid down the 
law” to a conference of officials in- 
vestigating the tax. The conference 
was called after the city auditor had 
asked the city attorney for a ruling 
on the legality of the refunds. PS 
of Colorado warned that if the at- 
torney said the refunds were illegal, 
it would challenge the legality of the 
entire sales tax statute in court. 


VOTERS’ APPROVAL—Louis- 
iana can participate with Texas in 
the $55-million Toledo Bend Dam, 
Louisiana voters determined by ap- 
proving a constitutional amendment 
Nov. 8. The results, showing a 
273,251 to 213,950 vote, were re- 
cently released. The project, to 
provide 65.7 Mw of prime power 
and 139.5 Mw of secondary, will 
harness the Sabine River at -the 
Louisiana-Texas border. Louisiana’s 
share will be $27.5 million. 


POWER SALE—The entire net 
output of the federal Collbran 
Power Project, under construction, 
will be purchased by the Colorado- 
Ute Electric Assn. Total Collbran 
capacity is 13,500 kw, and yearly 
net generation will be about 66 mil- 
lion kwhr. The association, a pref- 
erence customer, will take 115-kv 
power beginning November, 1961. 


HIGH FINANCE — Bonneville 
Power Administration’s gross op- 
erating revenues in fiscal 1960 hit 
an all-time high of $71,200,563, 
but for the third straight year fell 
short of meeting depreciation ex- 
pense provisions. The operating 
deficit was $8,486,016. 
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(Continued from page 5) 


Parana River. Called “Urubupunga,” the project 
could ultimately produce some 3,000 Mw. 

Although financing of the project is somewhat 
shaky at this point, construction has actually started 
on one phase of it. Behind this start is the force of 
Gov Carlos Alberto Carvalho Pinto of Sao Paulo, 
the richest state of the seven. He was finance 
minister for President-elect Quadros when Quadros 
was governor of the state, and is credited with put- 
ting the state’s finances in order precisely for the 
purpose of going ahead with public power and road 
building prajects. 

Financing is termed “shaky” because some of the 
states have not yet passed enabling legislation, others 
have yet to put up money. Pinto has started the 
project with $10 million and hopes that the other 
$390 million can be raised. There is at least one 
case of an investor-owned utility participating in a 
government project. Sao Paulo Light (Canadian 
Traction) put up 28% of the money for the Furnas 
project. The investor-owned companies have not 
yet been asked to invest in the Urubupunga project. 
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Such an invitation would be more indication of a 
change in favor of the investor-owned companies. 

The Urubupunga project will consist of two dams 
on the Parana River. One (under construction) is 
at Jupai, and the other 20 miles upstream at Ilha 
Solteira. The first will have a capacity of 1,258 
Mw; the second 1,742 Mw. Completion dates are 
1963 and 1966, respectively. 

At this point there are about 900 men at work 
at the Jupai site building the diversion canal and 
coffer dam. A road to the site is complete, as is an 
airstrip. 

Some observers feel the $400-million cost esti- 
mate is low, but most feel that at least the first stage 
will actually be completed, even if Sao Paulo has to 
go it alone. 

There is enough business potential for investor- 
owned companies and the 3,000-Mw project of the 
states, so this factor at least is no cause for concern 
to the companies. Success of Pinto’s ambitious plan; 
however, would tend to make a strong case for gov- 
ernment ownership of all generation. 





Substation Design Critique Saves 


Probing of standard practices in substation engineering 
leads to economies at 580-Mva Dan E. Karn Station 


H. H. LOCHER, Substation Design Engi- 
neer, Commonwealth Associates Inc, 
Jackson, Mich. 

In the early stages of designing 
the substation for Consumers Power 
Co’s Dan E. Karn Plant it was 
agreed that features long standard 
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DUPLICATE BUS DESIGN with transfer bus was selected for 
When 138-kv exits were needed on the 
west side, the transfer bus was extended to that side, 
instead of 138-kv circuits being carried across the yard 
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practice would be reviewed in the 
light of present operating pro- 
cedures. Resulting modifications 
saved an estimated $400,000. 

In the Karn substation two 3- 
phase, 290-Mva, 15—138-kv trans- 
formers are used to step from gener- 
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ator to transmission line voltage. 
There are also four 3-phase 10,000/ 
12,500-kva, 15.5-4.16-kv station 
power transformers and one 3-phase 
15,000/20,000-kva, 138-4.16-kv 
cranking transformer. Although 
the transformers are adjacent to the 
plant building, the switchyard is 
several hundred feet away to pro- 
vide space for expansion. 

The substation is of duplicate bus 
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SUBSTATION at Dan E. Karn Station of Consumers Power 
Co has two main bus and one transfer bus runs. 
going lines, through proper switching, can be supplied from 
either of the two main buses or the transfer bus 
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design with a transfer bus. Five 
138-kv circuit exits, three trans- 
former connections, a bus-tie 
breaker, and a transfer-bus breaker 
are part of the initial installation. 

Foundation designs posed the first 
problem. It was found that the soil 
consisted of hard pan which pre- 
cluded piling for foundations. 
Spread-footer foundations were de- 
signed for bearing on the hard pan 
with columns to a level above yard 
grade. After foundations were in- 
stalled, the area was hydraulically 
filled with soil removed from the in- 
take channel. 

High electrical resistance of the 
hard pan required the drilling of 
six grounding wells about 65 ft deep 
to reach a_ brine-bearing _ level. 
Three 4/0 stranded bare soft-drawn 
copper cables suspended in each well 
provided a substation ground resist- 
ance of about 0.5 ohm. A ground 
grid of 4/0 stranded bare soft-drawn 
copper cable installed about 12 in. 
below grade provided dual circuits 
to each steel column or piece of 
equipment. Total length of cable 


used in ground connections was 
seven times that calculated for safe 
step and potential values based on 
the measured soil resistivity and 
line-to-ground fault. 


Analysis of various structure 
types resulted in savings estimated 
at $30,000. Structures considered 
were: 

1. Conventional A-frames of 
structural steel angles and channels. 

2. Bolted latticed columns and 
trusses. 

3. Welded latticed columns and 
trusses. 

4. Simple rolled shapes. 

Aluminum alloy was considered 
as a substitute for galvanized steel. 

The simple structures of rolled 
steel shapes proved to be the most 
economical. Omission of customary 
grating and climbing ladders 
brought appreciable additional sav- 
ings above the $30,000. 

Circuit exits, with transfer bus 
and line oil circuit breakers, were 
originally planned for the east side 
of the switchyard, opposite the gen- 
erator step-up transformer connec- 
tion. Load studies indicated that 
circuits to the west would be needed. 
Because bringing circuits from the 


a 
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STRUCTURE ECONOMIES began with selection of rolled steel shape of the 


structure. Tubular aluminum pedestal bus will save on maintenance needs 


east side of the substation to the 
west would prove expensive, the 
transfer bus was extended to the 
west side of the switchyard. Line 
breakers for the circuit exits to the 
west were installed on that side. 

Appreciable savings resulted also 
from the installation of welded tubu- 
lar aluminum buses. Although a 
strain bus would have been more 
economical than a pedestal bus, the 
savings would have been more than 
offset by the cost of maintenance of 
the higher structures. Studies were 
made of bolted-tubing bus designs 
of both aluminum and copper types. 
Economics favored the welded tubu- 
lar aluminum buses. 


More Items Eliminated 


Elimination of hook-stick discon- 
necting devices for the connection 
of potential transformers and coup- 
ling capacitor potential devices re- 
sulted in further worthwhile savings. 
Hot-tap clamps made these con- 
nections. 

Usual practice has been to install 
controls for substation equipment in 
the generating station, particularly 
for a switchyard adjacent to the 
plant. Because the switchyard was 
600 ft from the plant to allow for 
future high-voltage development, 
this practice was reviewed. These 
possibilities were considered: 

1. Controls in the stations; 


ELECTRICAL WORLD e@ December. 12, 1960 


2. Controls for one circuit in a 
small steel house in the switchyard; 

3. Controls for two circuits in 
the same type of house; 

4. Controls for all circuits in an 
insulated steel house in the switch- 
yard. 

Because savings estimated at 
60% were available with all con- 
trols in a control house in the 
switchyard, this plan was followed. 

Panel arrangements in the con- 
trol house also were reviewed. Use 
of three rows of panels, rather than 
two rows, proved to be the most 
economical design. Controls were 
installed in one row of panels, back- 
up relays in the second row, and 
carrier current relays in the third. 
This arrangement saved on the con- 
trol house, the major cost factor. 

Power and control cables were 
installed by direct burial after review 
of various methods and combina- 
tions of methods. Open bus instead 
of isolated phase bus for the main 
generator leads to the step-up trans- 
former and station power trans- 
formers gave further savings. 

Insulated aluminum walls for the 
generating plant enclosure led to a 
questioning of the need for an addi- 
tional metal barrier between the 
aluminum wall and the transformers. 
Use of an extra row of water fog 
nozzles eliminated the need for a 
metal barrier. 
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Nameplate kva, other physical differences 
among pole-type units are key to factory 
economies and potential benefits to user 


J. O. SWEENY, Manager-Sales, Eastern Region, Distribution 
Transformer Department, General Electric Co, Pittsfield, 
Mass. 


More economy in the mass production of pole-type 
distribution transformers has as its prerequisite today 
standardization on fewer kva ratings and physical dif- 
ferences among units. This remains true despite the 
almost three-quarter million pole-type distribution 
transformers bought and installed yearly by the coun- 
try’s electric utilities at a cost of more than $250 
million. This huge sales’ volume has not had its 
expectable economic effect. 

How complex the mass-production picture is ap- 
pears, for instance, in the EEI-NEMA Sixth Report, 
which lists as many as 287 ratings of single-phase, 
pole-type units through 125-kv BIL. The complexity 
is even more manifest when it is realized that these 
standards fail to distinguish among the many varieties 
of self-protected units, such as those with or without 
signal light, breaker, or arrester. 

Last year one manufacturer made distribution trans- 
formers having more than 900 catalog numbers, each 
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on Distribution Transformers 


number signifying some physical difference. So many 
catalog numbers plainly point out that some mass- 
production economies are yet to be obtained simply 
by reducing the number of variations. 

As has been suggested often by people in the in- 
dustry, kva ratings are another opportunity for stand- 
ardization. The standards themselves have accom- 
plished this to the degree that they have eliminated 
ratings of 142, 3, 7%, 150, and 200 kva. But the 
5, 10, 15, 25, 37.5, 50, 75, 100, and 167-kva ratings 
remain a fertile ground for further simplification, the 
presumption being, of course, that such standardization 
can be proved to be worthwhile. 

Some utilities have dropped alternative sizes from 
purchases. But all utilities do not agree that fewer 
sizes would be economical, nor are they in accord 
on what sizes should be eliminated. The situation 
is further confused by proposals for new kva ratings. 

The results of a survey of more than 100 utilities 
made early this year by a manufacturer appear as 
Table I. On the basis of these results, the manufac- 
turer in July cut the prices on the so-called Option B 
ratings. His action was made possible through manu- 
facturing economies resulting from concentration on 
fewer sizes. Such concentration, were it universally 
acceptable, would cut the Sixth Report’s standard rat- 
ings by 26%. 

Yet, despite such price inducement, the utility en- 
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Table I—Results of Survey of 100 Utilities 


1. Is it desirable to reduce the number of kva ratings? 
Yes—90% No—5% Don't know—5% 


. If so, what series would be most beneficial? 

Option A—-5, 10, 15, 37.5, 75, and 167 kva 3% 
Option B—-5, 10, 25, 50, 100, and 167 kva 36% 
Option C—6.25, 12.5, 25, 100, and 167 kva 32% 
Option A or B—..... ie oe 1% 
Option B or C—... cle 13% 
Other Ty eros e 5% 
(Total of above = 90% voting Yes to No. 1.) 


. If the majority prefer another series, would you 
accept their preference? 
The answer to this last question in combination 
with Questions 1 and 2, showed total accept- 
ability as follows: 
Option A... 60% 
Option B ... 86% 
Option C... 70% 


gineer must satisfy himself that the consequent change 
in his own practice is economical for his own com- 
pany. Some factors can be analyzed easily; they 
include the cost of losses, exciting current, reactive 
kvars, investment, and possible regulation. The effects 


Fig. 5- Annual Cost Vs Peak Load 
for 15,25, and 37.5-Kva Transformers 
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Fig 6-Annual Cost Vs Peak Load of the rate of load growth and the typical load pattern 
must be considered also. 
for 10, 15 and 25-Kva Transformers Table II shows the factors involved, typical values 
(LF= 50%) having been selected. Table III gives the equations for 
| evaluation, and Table IV the actual transformer char- 
acteristics. Table V has the operating cost for peak 
loads equal to nameplate rating, obtained by substitut- 
ing the values in Table II and the characteristics in 
Table IV in Table III’s equations. 

In doing this the only questionable item is the 
method of evaluating regulation. The procedure pre- 
sumes that an increase in transformer secondary voltage 
results in a more profitable customer load. The short- 
comings of this approach are these: 

1. It disregards the restrictions imposed by the . 
feeder voltage profile. 

2. It disregards the requirement of “good voltage.” 

3. It neglects the fact that an increase in voltage 
causes a disproportionate increase in demand, because 
the non-voltage-sensitive portion of customer load 
(70%) is also affected. 

Yet this approach is used here because it is widely 
accepted and a better approach is wanting. 

With the values developed in Table V, the annual 
cost of operating any transformer at any peak load can 
be determined. This cost is the sum of the fixed costs 
and L* times the variable costs. Fig. 1 shows how 

18 0. 29 8 the annual costs vary as peak load is increased. 
Pegk Load -Kva Disregarding transformer life and the cost of change- 
out, the least cost of operation would occur through 
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changing out each rating at a peak load corresponding 
to the point at which the cost curves cross in Fig. 1. 

Fig. 2 shows the cost curves of the 10, 15, and 25- 
kva transformers in greater detail. If the 15-kva unit 
were eliminated and the 10-kva unit replaced directly 
by the 25-kva unit when peak load equals 20 kva, the 
extra cost would be as represented by the area of the 
triangle in Fig. 2. This cost must be balanced against 
the changeout cost that has been saved. These com- 
parisons can be made by assuming a load-growth rate, 
an arbitrary changeout point, and a cost of changeout. 
For instance, let changeout occur when peak load 
reaches 130% of nameplate rating and the load-growth 
rate be 10% per year. 

Cost accounting could start at the last year before 
the 10-kva unit is changed out, when the peak load 
.is 11.8 kva and the annual cost equals $52.25 (from 
the 10-kva curves). The second year has a peak load 
of 13 kva, so that the 10 kva unit is replaced by a 
15-kva unit (Case A), or a 25-kva unit (Case B). The 
second year’s cost would then be $60.10 for Case A 
and $69.50 for Case B. 

Subsequent years’ costs are picked off the two curves 
for each 10% higher load point until the 15-kva unit 
is finally replaced by the 25-kva unit in Case A, i.e., 
when the annual peak exceeds 19.5 kva. Subsequent 
annual cost is the same for both cases, as both involve 
the 25-kva unit. Table VII compares the costs of 
130 and 170% changeouts. These are plotted in Fig. 
10, along with the data similarly derived from other 
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Table Il—Evaluation Factors 


Core loss, kw 
Copper loss, kw 
Exciting current, kvar 

= Reactive current, kvar 
Rated kva x p u regulation 
Price, $ 


= Cost of energy, $ per kw 
= Cost of system plant, $ per kw 300 
= Installed cost, shunt capacitors—$/kvar 5 
= Installed cost, switched capacitors—$/kvar 7 
= Net value of 1 kwhr load increase, $ 0.016 
= Carrying charge on investment 15% 
= System efficiency in delivering transformer 
losses 90% 
Loss factor at transformer terminals 15% 
Diversity of transformer demand 70% 
Proportion of load sensitive to voltage 30% 
, = Change in kwhr for each percent change in 
voltage 1.6% 


= Load power factor at transformer terminals 80% 


L = Transformer peak load in p u of nameplate variable 


load-growth rates. Here it can be seen that the gains 
available through omitting sizes are proportional to the 
changeout load and to the rate of load growth. 

Fig. 3 and 4 show the cost curves for 25 to 37.5 


Fig |O-Gain or Loss with Omission of 
of |5-Kva Transformer 
(for changeout cost of $50, 
various changeout loads) 
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Table IIl—Evaluation Equations 


Annual Fixed Costs are sum of: 
Carrying charge Pe $: 
Core loss—energy 1/Ke * $- © 8760 « F, 
Core loss—demand 1/Ke*$a*PeF, 
Exciting current = $;°Pel, 


$48 .18/kw 
$49. 50/kw 
$ 0.75/kvar 


Annual Variable Costs at nameplate loading are sum of: 
Copper loss—energy = 1/Ke * $- * 8760 * Bn * Cu=$ 7.23/kw 
Copper loss-demand= 1/K.* $4* Ka*P*Cu =$34.65/kw 
Reactive current =$.°¢B, «I, =$ 1.05/kvar 
Regulation =E, © 8760 + FE; « Pf el, e B, © $$, =$ 0.80/kw 


Total annual cost = Fixed Costs + L? © variable costs 


Table 1V—Transformer Characteristics 
(For Self-Protected 7200-v, 120/240-v, no-tap unit) 


Kva rating: 5 10 15 25 37.5 50 75 
Price ($2) 148 210 269 341 478 547 734 
Core loss (Fe), 

isc. 0.041 0.074 0.090 0.128 0.172 0.213 0.290 
Exciting current 


(le), Kvor 0.150 0.225 0.375 0.563 0.750 0.750 


Copper loss 
(Cu), Kw 

Reactive (i.), 
Kvar. . 

Regulation (E,), 
Kw 


Table V—Annual Cost of Operation 
(For annual peak load = nameplate rating) 


Kva rating: 5 10 15 25 @7.5 50 75 100 
Total fixed 

cost, $... 26.31 38.84 49.32 63.93 88.92 103.41 139.01 176.50 
Total variable 

cost, $ 5.77 9.62 14.43 21.37 30.38 39.24 54.04 71.09 


Table VI—Comparative Costs for 
Omission of 15 Kva Unit 


Peak Case A Case B 
Load, Changeout at: Changeout at: 
Kva 130% 170% 130% 170% 


52.25 
69.50 55.00 
70.75 58.40 
72.70 62.60 
74.00 74.00 
76.20 76.20 
78 80 78.80 
82.00 82.00 
85.80 85.80 
90.30 90.30 


11.8 4 $52.25 52.25 
13.0 10kva 10 
14.3 ¥ 62.25 
15.7 A 65.00 
17.3 15kva 68.50 
19.0 Y 72.40 
20.9 78.80 
23.0 { 82.00 
25.3 25kva 85.80 
27.8 7 90.30 


Sub-total cost, $ 717 752 715 
Changeout cost, $ 100 50 50 
Total cost, $ 817 802 765 
Savings (Case B), $ 46 
Savings, % 5.67 


and 50 to 75 to 100-kva unit sequences. From these 
and Fig. 2 are derived Fig. 7, 8, and 9, which give 
the cost advantage or disadvantage of omitting the 
15, 37.5, and 75-kva unit, respectively. From this 
data it can be concluded that the 15 and 37.5-kva 
transformers can be economically dropped from gen- 
eral use. The 75-kva unit, however, continues to be 
economical in some instances. 

From Fig. 5, containing the sequence 15 to 25 to 
37.5 kva, it can be correctly concluded that, regardless 
of circumstances, it would be uneconomical to drop the 
25-kva unit. 

In all the foregoing, a loss factor of 15%—cor- 
responding to about 30% load factor—has been as- 
sumed. Higher load and loss factors emphasize the 
economic advantage of dropping ratings. This is illus- 
trated by the following tabulation derived from Fig. 6 
and 2. Assumed in both cases are a 5% load growth 
and $50 per changeout. 


Cost Advantage from Omitting 15-Kva Unit 


Changeout at 150% 170% 
LF = 30% —19 4+-1% +3.2% 
LF — 50% 4-3.4% +5.6% 


All cost comparisons have been made without the 
inclusion of present-worth factors. This exclusion is 
justified by the fact that each element of each cost 
sequence is a present fact at some point in the system. 
Each element of cost is charged on the books in a 
single year. Present-worth factors, therefore, would 
falsify the comparisons. 

Although some benefits of fewer ratings are easy to 
analyze, others are less so. Among the latter are these: 

1. Fewer load checks are required. The reduction 
in load checks is directly proportional to the reduction 
in changeouts. 

2. Lower transformer stocks are required. An esti- 
mate would be that 15% less units and a 3 to 4% 
reduction in kva can be realized. 

3. Fewer units would take smaller warehouse space. 

4. Simplified ordering and operations routines are 
possible. 

5. Better average regulation would reduce voltage 
complaints and flicker problems. 

These benefits can be decisive factors. When an 
economic study shows a breakeven, they provide the 
leverage to a decision to eliminate alternate ratings. 


Table Vil—Economic Load Range 
(From Fig. 1) 
Transformer Rating 


10 618)6—(iO 28 37S 25 COTS 
Install at % of 

nameplate . : 97 120 87 119 98 102 
Remove at % of 


nameplate. 194 180 145 178 131 153 165 
Years on pole: 
2% load growth. - oa. 3S 25 


5% load growth. - 13 4 9 0 
10% load growth. — 7 2 8 5 
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Save $6,000 per year during 
maintenance-free five-year 
use on Duquesne Light's 


Phillips Station Boiler No. 6 


PHILLIPS POWER STATION of Duquesne Light Co at South Heights, Pa., installed 
its No. 6 Boiler with an ID system incorporating airfoil-blading type fans in 
lieu of conventional radial-type blading fans. The change proved advantageous 


Airfoil Fans Improve ID Service 


R. M. BUCHCANAN, Mechanical Operat- 
ing Engineer, Power Station Depart- 
ment, Duquesne Light Co, 


. REID, Sturtevant Division, Westing- 
house Electric Corp, Pittsburgh, Pa. 


Airfoil-blading fans served effi- 
ciently and economically in the in- 
duced-draft system at Duquesne 
Light Co’s Phillips Power Station, 
South Heights, Pa., for the past four 
and a half years. Their substitution 
for the usual radial-type blading 
fans has yielded estimated capital 
savings of $39,000 and yearly sav- 
ings of $6,000, and the equipment 
has proved to be as maintenance- 
free as conventional fans. 

Fan selection was studied inten- 
sively by the company and West- 
inghouse Electric Corp during the 
designing of the station’s fourth 
boiler. Objective of the study was 
improved efficiency of the induced- 

- draft system for the No. 6 Boiler. 
Systems for earlier units had the AIRFOIL ID and airfoil force-draft fans with vane controls were installed on 
conventional radial-type blading, Phillips Station’s No. 6 Boiler in 1956. Photo shows three units as installed 
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these fans having been designed to 
withstand wear while operating sat- 
isfactorily. 

But the marked increase in the 
efficiency of dust-collection appara- 
tus over recent years presented Du- 
quesne Light with a new opportun- 
ity. The company studied the effect 
of more efficient dust collection, 
producing cleaner gases, on the sta- 
tion requirements for induced-draft 
fans. It sought the answer to this 
question: Could a more efficient fan 
be used? 


1,250-Hp Motors Needed 


Boiler draft requirements, estab- 
lished by the boiler designers, Fos- 
ter Wheeler Corp, called for a large 
volume of air, 600,000 cfm, at a 
relatively low static head of only 
15 in. Stack gas temperature would 
be 300F. 

With radial-blade fans, two 720- 
rpm units would be needed, each 
unit requiring a 1,250-hp motor, 
constituting a rather heavy auxiliary 
power demand. Were the fans’ 
power requirement arbitrarily lim- 
ited to 1,000 hp to reduce the auxil- 
iary power needed, fan speed would 
be 600 rpm. Thus the first cost of 
the fans would be high, and that of 
the 12-pole motors excessive. 


Require Less Power 


These costs could be reduced by 
using airfoil-bladed type fans for 
the induced-draft system. Such fans 
had proved successful in forced- 
draft operation and require less 
power than the radial-blade type. 
If the airfoil-blade design could be 
applied satisfactorily to induced- 
draft fans, definite economies might 
be realized. 

Studies showed that the airfoil- 
type fans require 300 to 400 kw less 
power demand than the radial type, 
bringing down the motor costs. Du- 
_ quesne Light’s installation could use 
900-hp motors. The 50% lower 
motor cost, however, would be offset 
by the 50% greater cost of the air- 
foil fans, leaving the first-cost con- 
sideration a tossup. Yet the reduced 
power demand on the house genera- 
tor was significant. The difference 
in demand power between two 900- 
hp motors and two 1,250 or even 
two 1,000-hp motors and their 
larger fans, when _ capitalized, 
showed a large return. In effect, 


82 


overall plant output would be 300 
to 400 kw greater. 

The superiority of the airfoil de- 
sign’s aerodynamic efficiency is un- 
questioned, and experience has 
proved this design’s performance in 
forced-draft fan operation. Its only 
major foreseeable disadvantage was 
erosion of the hollow airfoil blades. 
Such erosion might involve exces- 
sive maintenance and repeated un- 
scheduled outages of the boiler and 
generator. Yet the basic principles 
of the airfoil-type fan minimizes 
this disadvantage. 

It is true that for any given dust 
impingement, eddies and abrupt 
changes of direction greatly increase 
wear and erosion of the fan blades. 
Yet, due to the streamline air flow 
over these blades, such eddies and 
changes are less likely to occur than 
on the radial-type fan. The 93% 
total efficiency of the airfoil fans 
assures uniform velocity through the 
wheel. The smooth flow pattern 
over an airfoil blade implies mini- 
mal eddies and direction changes. 


Controls Erosion 


Another useful design feature is 
the cut-away center support, 
deemed essential where erosion 
could be a factor. Studies on a 
pilot blade determined that wear on 
the blade due to erosion concen- 
trates on the blade nose. To with- 
stand blade erosion, a nose piece ap- 
proximately 114-in. thick was in- 
corporated in the blade. This nose 
piece is expected to wear for a long 
time before the blade needs repair. 
It also presents a mass of metal to 
which hard coatings can be applied 
for further erosion resistance. 


Chooses New Fans 


Based on the study’s findings in- 
dicating capital and operating sav- 
ings and reasonable wear and op- 
erating life, Duquesne Light’s de- 
cision was made to purchase the 
airfoil type fans for induced-draft 
service on No. 6 Boiler at the Phil- 
lips Power Station. After selecting 
the fan type, the company had to 
consider carefully the flue gas throt- 
tling. It concluded that vane rather 
than damper control, such as was 
used in the past, would be adopted. 
Vane control would assure that the 
gases and entrained dust entering 
the blade area would spin at nearly 


the same rate as the wheel. Thus 
the shock and eddies at the blade 
nose would be reduced. 

No. 6 Boiler at Phillips went into 
service in January, 1956. The op- 
erating history of the fans has since 
proved that the airfoil type fan is 
practical for induced-draft service. 


Annual Savings $6,000 


As anticipated, this fan requires 
less power than the radial type of 
the same capacity. An analysis for 
1959 showed a saving of 390 kw in 
power consumption for both in- 
duced-draft fans, as compared with 
the power required by a radial-blade 
type fan of the same capacity. Eval- 
uated, this difference in consump- 
tion represents a saving of 1,350 
tons of coal per year, or more than 
$6,000 a year. Also, the reduced 
power demand of the airfoil fans 
required less capital investment in 
station service, or made feasible a 
plant 390 kw larger at the same 
investment. Assigning a value of 
$100 per installed kw capital cost, 
a saving of $39,000 was realized. 

As important as the cost savings, 
however, is the service record of the 
fans. Since installation, no boiler 
outages have occurred chargeable to 
them, and the fans have proved as 
reliable as the radial type on similar 
boilers. Several fan inspections over 
the past four years discovered no 
appreciable erosion on the blades 
and vanes. Although a small amount 
of erosion was noted on the wheel 
(spider) and vanes, the fans are ex- 
pected to operate for a long time 
before maintenance on the wheel is 
necessary. 


Operate Two Years 


Dust, which adheres to the blades 
and is sloughed off by centrifugal 
forces, unbalances the fan. But this 
happens to fans other than the air- 
foil type, and such unbalance has 
never caused a forced boiler out- 
age. Cleaning the fan blades during 
a scheduled boiler outage has 
proved a sufficient remedy. 

Duquesne Light’s newest unit, El- 
rama No. 4 is equipped with airfoil- 
type fans for induced-draft service. 
The decision to install such fans 
there was made in 1958, when the 
Phillips No. 6 Boiler induced-draft 
system had been operating for only 
two years. 
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-INTRODUGING... 
the efficient, 
new mercury 
luminaire that 
makes code-level 
residential lighting 
practical for 


every community 


Me GENERAL ELECTRIC 
M-250R LUMINAIRE 





Residential lighting profitable 
with economical new mercury unit 


Exclusive design aims light to streets, sidewalks . . 


At last! A luminaire that is specifically designed for 
“profit-making” residential application. Now, with 
the new General Electric M-250R mercury lu- 
minaire, you can do the job you’ve always wanted 
to do. . . to serve your communities with modern, 
efficient residential lighting—and at a fair and 
reasonable profit! 


Smartly styled, economical G-E- M-250R lu- 
minaires now make code-level residential lighting 
a practical, profitable venture for every utility. 
Here’s how: 


Unmatched efficiency—The new G-E M-250R lu- 
minaire, with “bonus-line”’ mercury lamp, delivers 
nearly three times as many lumens of useful light 
six times as long as does a filament fixture and lamp 
of equal wattage rating. For example, a 175-watt 
M-250R luminaire produces 7000 lumens; a filament 
fixture of comparable wattage, only 2500 lumens. 

What’s more, you get unparalleled photometric 
performance from General Electric’s exclusive new 
turning-prism refractor which bends light a full 70 
degrees—more than any other refractor made. Now, 
light is turned away from bedroom windows and 
directed on the street where it belongs! 


Unmatched operating economy — Following IES 
lighting recommendations, you could code-level 
light your residential streets by placing a filament 
fixture every 120 feet. But, you can light the same 
streets—to higher than code-level minimums—-with 
General Electric M-250R mercury luminaires 
spaced every 240 feet ... exactly half as many 
luminaires, poles, and brackets! You get up to 
60 percent more light per operating dollar, more 
useful light, and at bargain over-all costs! 


. away from bedroom windows 


Unmatched appearance— Functional, modern styl- 
ing of the new General Electric M-250R luminaire 
complements the appearance of any modern neigh- 
borhood in which it’s seen. . . whether at night or 
by day. 

Increased nighttime safety—-with fewer crimes 
and lower traffic-accident rates—is still another 
advantage of modern, mercury lighting for the 
residents of your community. 


SPECIAL INTRODUCTORY OFFER 


General Electric is making a three-unit “‘Light-a- 
Block and SEE”’ package offer to you for a limited 
time. You can set up permanent demonstrations on 
a block in each community you serve. Let everyone 
see the beauty of residential neighborhoods spring 
to life under modern lighting. Show municipal 
officials the lighting they will want to have... 
and that you will be glad to furnish. Let every 
official of your company see for himself—under 
controlled conditions—the many profitable, prac- 
tical benefits of the M-250R luminaire. 

Start your “Light-a-Block and SEE” projects right 
away! Your General Electric Sales Engineer will 
be happy to give you the details. And, for the new 
M-250R descriptive bulletin, write General Elec- 
tric Co., Section 460-10B, Schenectady, New York. 
Outdoor Lighting Dept., Hendersonville, N. C. 
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(6) PREFERRED LIGHTING... 


8 reasons why you get more light per dollar 


General Electric PREFERRED LIGHTING is based on a simplified 
line of outdoor-lighting products which actual purchases show 
most customers prefer. Here are 8 ways PREFERRED LIGHTING 
adds up to more light per dollar on your streets and highways: 
@ A full selection of modern, fast-moving equipment. 

One- to four-day delivery on complete lighting systems. 
Easy application of components or complete systems. 
Reduced inventories for you . . . G.E. does the stocking. 


“Customer-preferred” lighting equipment . . . with built-in 
extra values throughout the line. 


More light at consistently low prices per unit. 


Continuing research to meet tomorrow’s lighting needs. 


@ Creative customer service from General Electric Sales 
Engineers and Agents. 


For full data on PREFERRED LIGHTING, see your G-E Apparatus 
Sales Engineer or Agent now. And write to General Electric 
Co., Section 460-09, Schenectady, N. Y. for the 28-page 
“Designer's and Buyer’s Guide to PREFERRED LIGHTING” 
(GEA-7100). Outdoor Lighting Dept., Hendersonville, N. C. 
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Hendersonville, N. C., lighting 


demonstration area for your use. 


Engineering Reference Sheet 


Chart Aids Stockbridge Damper Application 


R. A. DEWBERRY, Engineer, Montana-Dakota Utilities Co, Minneapolis, Minn. 
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Chart Based on: 
D= 0.766V/T/W d 


Where D= Distance from Support to Damper 


T = Conductor Tension 
W= Conductor Weight per Foot 


- d= Conductor Dia. in Inches 


V= Wind Velocity 
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Application of dampers to transmis- 
sion conductors to minimize vibration 
damage is greatly simplified when the 
appropriate equation is reduced to 
chart form. 

The formula for the wave length 
in a vibrating string, or conductor, is: 

Vv Ta w 
< 


A =- (1) 
where \ = wave length, ft 
T = tension in string or conductor, 


g = acceleration of gravity = 32.2 
ft per sec per sec 
w = weight of conductor, lb per ft 
= frequency, cps 
For conductor vibration caused by 
wind, the relationship of frequency to 
wind velocity and conductor dia is: 


f = 3.26 (2) 
where V is wind velocity, mph, and 
d is the conductor diameter, in. 

Substituting (2) in (1) gives 
Vv Tg/wd 
3.26 V 
Node on the vibrating conductor 
will occus at every half wave length. 
If equatiot. (3) is halved, 
» _ _V%%/wd— (4 
2 6.527 
Free Lot) Length (FLL) 
Protection of 4@.conductor from 
damaging vibration is most evenly 
balanced over the ran of expected 
frequencies when the damper is 
spaced so that it is about *% of the 
free loop length from the fimd end of 
the span at the highest expeved fre- 
quency. Applying to equatic, (4): 


A = (3) 


tt _ | Sher 
D = > X 0.88= 0.88 
= 0.776 Tapes (6, 


where D = distance in feet from sup- 
port to optimum damper location. 

Equation (5) is plotted for various 
conductors and working tensions in 
the chart. 

Example: 

Enter chart at conductor working 
tension, percent of ultimate, and proj- 
ect to the right to proper conductor. 
Then drop vertically to wind velocity, 
and go horizontally to the left and 
read D. Thus a 3/0—6/1 conductor 
at 20% working tension and 15 mph 
wind should have dampers 1.95 ft 
from the point of support. 





ELECTRIC 
UTILITY 
METHODS 


Manifold Water 


OPERATIONS 


Water sampling and analysis time have been cut 
considerably at the water treatment plant of TVA’s 
Shawnee plant by installing a manifold water 
sampling, analysis-and-storage cabinet. The new 
arrangement cut sampling time by 80% and analysis 
time by 50%. 

In the past, nine different water samples were col- 
lected in plastic containers at various locations in 
the three-floor plant. They were analyzed at two 
separate laboratory stations on different floors. 


Before motifolding, the sample pickup stations were 
located it different parts and on two floors of plant 


Cabinet Cuts 
Sampling and Analysis Time 


To save steps and time, a new water sampling 
analysis and storage cabinet was designed and placed 
in a central location in the water treatment plant. 
The cabinet is made of stainless steel and has chrome- 
plated faucets with pipe connections to the nine 
sources of water samples. Each faucet is labeled 
with a lamicoid nameplate. 

The analysis station is located to the right of, and 
within reach of, the sampling faucets. With this 
arrangement, no containers are required for sampling. 


Bringing the pickup stations into one central sample 
and analysis cabinet eliminates transport of sample 


Tape Warns of Swinging Door 


To keep people from getting bumped by a door at the passageway 
between two buildings, TVA placed short pieces of red warning tape on 
the floor to conform to the swing of the door. 

The pressure-sensitive tape has several advantages over a painted 
line. It is more noticeable. It will not mar the floor. Traffic over it 
makes it adhere more tightly to the surface. 

Black tape of this type is being used at some of TVA’s storerooms to 
outline floor storage areas. 


(More EUM on page 92) 





Another Major Contribution 
to the Science of EHV 


On Pennsylvania Electric Company's 460 kv EHV line, 147 
shielded insulator assemblies designed by the Insulator 
Department, General Electric Company, carry the first com- 
mercial loads in the United States at this voltage level. 
Produced after more than one year of extensive research and 
development, these assemblies with LOCKE* insulators, in- 
corporate unique designs permitting reduced phase spacing 
and tower cost. This continues a history of nearly 70 years 
of pioneering with the Electric Utility Industry. 


Participating with the Insulator Department in this develop- 
ment project were three specialist firms: 


The Brewer-Titchener Corporation (Hi-Line Hardware) 
Liskey Aluminum, Inc. (Aluminum Fabricators) 
National Electrical Manufacturing Co., Inc. (Aluminum 


Alloy Clamps and Fittings) 465-01 


*Trademark of the General Electric Company 
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BY PHELPS DODGE 
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CUFENLOY-30...DRAWN, STRESS-RELIEVED 
CONDENSER TUBES THAT OFFER IMPROVED 
PROPERTIES ... CUT BUNDLE COSTS! 


Approved under ASME Code for unfired pressure vessels 


ys 


. 


Cufenloy-30 tubes emerging from annealing furnace after special heat-treating operation 


New, high strength Phelps Dodge Cufenloy-30 con- 
denser and heat exchanger tubes are the result of years 
of intensive Phelps Dodge research devoted to improving 
the properties of copper base alloys. 

Cufenloy-30 (copper-nickel alloy containing nomi- 
nally 70% copper and 30% nickel) properties offer OEM 
and re-tubing users these important advantages: 

1. Increased tensile and yield strength for up-to-800°F. 
metal temperature. 


2. Thinner tube walls, when substituted for annealed 
cupro-nickel 30%, that reduce total tube bundle weight 


as much as 15% with consequent lowering of cost per 
bundle. 


3. Cost reduction up to 50% per bundle without any 
sacrifice of safety when substituted for the annealed 
65/35 nickel-copper alloy. 


Cufenloy-30 tubes are fabricated by a special Phelps 
Dodge-developed drawing and heat-treating process that 
is unique in the industry. Test data on this improved 
tube was thoroughly evaluated by an independent re- 
search institute and final results submitted to The Amer- 
ican Society of Mechanical Engineers. Under case num- 
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Comparison of minimum wall thickness 
of %" O. D. tubes of various alloys when 
made to ASME code requirements. 


ASME Allowable Stress Values, psi 
At Design Temperatures 


450°F 


70/30 
Copper-Nickel 
(Annealed) 


65/35 
Nickel-Copper 
(Annealed) 


ber 1266 the ASME Boiler and Pressure Vessel Com- 
mittee unanimously approved Cufenloy-30 tubes for use 
in ASME unfired pressure vessel code applications. Also 
the ASTM B-5 Committee has included the Cufenloy-30 
alloy in the B-111 specification for copper alloy con- 
denser tube. 


Minimum Wall Thickness (inches) 
Design to comply 
Pressures, psi with Allowable Stress Values 
600°F %" 0. D. Tube 
at 450°F at 600°F 


.0829 
-1070 112 


-0400 .0404 
-0586 .0590 
.0762 .0767 


Cufenloy-30 tubes, in drawn, stress-relieved condi- 
tion, are available in all standard condenser and heat 
exchanger sizes, in famous Phelps Dodge uniform bore 
Dual Gauge and in ““U”’ bend tubes. For further infor- 
mation, contact your local Phelps Dodge sales office or 
write Dept. EW-2 for the Cufenloy-30 technical brochure. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 Park Avenue, New York 22, N.Y. 
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Electric Utility Methods continued 


Decorative 8-ft wall around three sides of block-square substation is lighted 
by 21.6-kva amber and white floodlights. Wall is of Bridgeport pink brick. 


Floodlighting Adds 


To Station Beauty 


East Network Substation of 
Dallas Power & Light Co has 
been developed into a well-land- 
scaped “beauty spot” of down- 
town Dallas. Nighttime beauty 
also is a feature of the block- 
square installation. The new 
substation marks the company’s 
first extensive use of permanently- 
installed colored outdoor flood- 
lighting. While the “good will” 
benefits of beautification are im- 
mediate, significant long-haul 
gains are achieved in terms of 
public acceptance of utility build- 
ings in residential areas. 

“Beautification of company 
properties is a policy our com- 
pany believes in, and has fol- 
lowed for years. Whenever plans 
for new construction are started, 
plans for incorporating beauty 
into the over-all design also are 
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begun,” H. M. Walne, director 
of public relations for DP&L, 
states. The company employs a 
full-time landscape supervisor 
and a full-time staff which sees 
to the planting of greenery 
around new construction, and the 
maintenance of trees, shrubs, and 
grounds of some 49 properties 
throughout the city. In addition, 
each of DP&L’s four generating 
plants maintains its own staff to 
care for its extensive grounds. 
An important part of the eye- 
appeal of East Network Substa- 
tion is a decorative 8-ft wall of 
Bridgeport pink brick with 
frosted edges. Enclosing the sub- 
station on three sides, the wall 
is made of 40-ft sections, alter- 
nately recessed. A pattern of out- 
set bricks adds interest to the 
wall by day and at night heightens 


December 


the effect of the decorative flood- 
lighting by casting a pattern of 
shadows against the wall. 

Wall sections are illuminated, 
alternately, by amber and white 
floodlighting. The decorative 
lighting, 144 floodlights of 150 
w each, was planned by DP&L’s 
Lighting Service Division. 

Thanks to the nighttime illu- 
mination, the greenery around 
the substation is enjoyed as much 
after dark as during the day. 
Plantings include English ivy, 
espaliered to grow in precise de- 
sign against the walls, about 60 
live oak and Southern red oak 
trees, St. Augustine grass and 
other shrubs and vines. Total 
lighting load of the substation is 
23 kva. This includes 21.6 kva 
for decorative floodlighting, 0.4 
for four 100-w lights used to illu- 
minate the entrance gates, and 
1.0 kva for equipment lighting 
inside the substation. 

East Network Substation will 
provide service for roughly one- 
third of the downtown area. The 
substation will be supplied (ini- 
tially and ultimately) by three 
138-kv transmission lines, com- 
ing overhead from Parkdale Gen- 
erating Plant and then into pipe- 
type cable about a mile from the 
substation. Initially the substa- 
tion will have three 60,000-kva 
transformers, with space for 
three additional 60,000-kva 
transformers, for a_ total of 
360,000 kva to serve the under- 
ground network. Future plans 
also call for two 25,000-kva 
transformers to serve the over- 
head distribution area. These 
will raise the ultimate capacity 
to 410,000 kva. 

Initially, these will be six out- 
going 13.2-kv feeders to the un- 
der-ground network; six feeders 
will be added as required. After 
the addition of three 60,000-kva 
transformers, the substation will 
have and additional 12 feeders. 
Installation of the two 25,000- 
kva transformers for the over- 
head area will bring eight over- 
head 13.2-kv feeders. This will 
bring to 32 the ultimate number 
of outgoing 13.2-kv feeders. 
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Butyl rubber insulates modern bus duct systems. 


WHAT'S NEWS IN RUBBER 


Butyl rubber insulates modern high-voltage transformers. 


ENJAY BUTYL 


best way to handle electricity 


Enjay Butyl tops all vulcanizable 
rubbers in electrical and dielectric 
properties ... in resistance to corona 
and ozone breakdown and water ab- 
sorption. Its high dielectric strength 
insures against electric breakdown 
under normal or surge voltage. Its 
heat resistance permits higher cur- 
rent flow for a given conductor size. 
Butyl also offers outstanding resist- 


ance to weathering and sunlight... 
chemicals .. . abrasion, tear and flex- 
ing ... superior damping properties 
...-unmatched impermeability to.gases. 
Result? Butyl is ideal for wire and 
power cable, transformers, tapes, bus 
bars, and other insulationapplications. 

Find out how this versatile rubber 
can improve your product. Contact the 
nearest Enjay office. Home Office: 15 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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News of Manufacturers 


Turbogenerator Will Be Powered by Jet Engine 


England’s Central Electricity Generating Board re- 
cently ordered a 15-Mw gas turbogenerator which 
uses as prime mover the Olympus turbojet engine made 
by Bristol Siddeley Engines Ltd. The 52'%-ft-long set 
(right) will be installed at Hams Hall, near Birming- 
ham, for operation in about two years. 

A separate free power turbine will convert the energy 
of the effluent gases from the gas generator into shaft 
power. The turbine will be coupled directly to a 
generator, manufactured by Brush Electrical Engi- 
neering Co Ltd. Weight of the power turbine will be 
9 tons, of the gas turbine, 2 tons. 

The gas generator unit will employ compound axial 
compressors, individually driven by separate turbines, 
in, conjunction with an annular-type combustion sys- 
tem containing a group of separate flame tubes. 
Specific fuel consumption will be 0.752 lb per kwhr; of 
oil consumption, 1.5 pt per hr. 

The 3-phase generator will be rated 25 Mva at 0.8 


power factor, 11 kv, 3,000 rpm. Frequency will be 50 
cps. It will weigh about 60 tons. Thermocouples will 
be embedded in the stator windings to guard against 
overheating, and built-in heaters will prevent con- 
densation. 


Mobile Diesel Generator Set Sent to Brazil 


Rapid development of Brazil’s 
new capital city, Brasilia, called for 
a power plant for emergency and 
peak-loading*at minimum installed 
costs—one which could be started 
and placed on load in a matter of 
seconds when required. The Brazil- 
ian government purchased a port- 
able 4,200-kw diesel electric power 
plant, Model MU-42 (shown below 
after installation at a temporary site, 
the main substation 11 kilometers 


. aise 
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from Brasilia). The unit had pre- 
viously been used for over a year 
by Philadelphia Electric Co at its 
Plymouth Meeting substation as a 
peaking unit. 

General Motors Corp, the manu- 
facturer, says this is the first piece 
of this kind of mobile equipment it 
has installed outside the US. It con- 
sists of a series of units with one 
control center. Three diesel electric 
generating units are completely 
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housed in a 5,250-kva power plant 
in four portable packages. Unlike 
the M-16 (also provided by GM to 
Brasilia), which is a single unit, 
self-contained and mobilized as a 
railcar type, the MU-42 is not 
mounted on railcar, but is neverthe- 
less transportable. 

The largest package is 46 tons. 
Dimensions permit transportation 
by most railroads and highways; in 
this case, the unit was transported 
from Rio de Janeiro by low-boy 
trailer. No problems were en- 
countered. 

For peaking service, when power 
is required at a predetermined time, 
a slow-start button is pressed. The 
units warm up for 3 min and bring 
themselves up to speed and onto 
the load completely automatically. 
During an emergency, the fast-start 
button is pressed and the units can 
be on the line in a matter of sec- 
onds. The MU-42 can also operate 
as a base-load unit when required. 

Part of the development program 


* for Brasilia includes a hydroelectric 


power plant, Cachoeira Dourada, 
which will feed into a 220-kv line, 
and for which two 65,000-hp tur- 
bines will be installed. 


(More News of Manufacturers, p 96) 
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Blackburn Laboratories Develop 


New, Improved 


(Oxide-inhibiting compound) 


HARMLESS TO LINEMEN’S GLOVES AND 
IMPROVES CONNECTION PERFORMANCE 


Extensive laboratory tests by Blackburn, 
confirmed by an independent manufacturer 
of rubber goods, prove conclusively that 
BLACKBURN’S Contax has no adverse 
effect on linemen’s rubber gloves and blankets. 


In addition, Contax gives improved connec- 
tion performance. It penetrates the oxides 
on conductors to reduce connection resist- 
ance. It inhibits oxidation and galvanic cor- 


For detailed test data, send for Data Folder #6009. 


rosion by sealing out moisture and air from 
the connection surfaces. 


Contax comes in crack-proof, see-through, 
plastic squeeze bottles. It’s a non-petroleum, 
synthetic polymer grease with suspended zinc 
particles... has an extremely low moisture 
absorption rate, and is usable over a wide 
temperature range. Contax is non-toxic and 
flame resistant ... will not harm the skin. 


Jasper BLACKBURN Corporation 


1525 Woodson Road St. Louis 14, Missouri 
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aS 
EQUIPMENT 


40 KV Model is 
a one-man porta- 
ble set for main- 
tenance d-c tests. 
Maximum safety 
built in. Simple 
operation. Relia- 
ble performance. 
You get excel- 
lent output volt- 
age with facilities for voltage and 
leakage current measurements. 

Also available: model for operation 
up to 100 KV and another for opera- 
tion to 5 KV. Useful for development 
work to test d-c dielectric strength of 
insulating materials and adequacy of 
design of insulation in equipment; 
also in production tests for non- 
destructively detecting defects in elec- 
trical insulation. 


Write for BULLETIN 22-W. 


81006 


JAMES G. BIDDLE CO. 


Electrical and Speed Measuring Equipment 


1316 Arch Street, Philadelphia 7, Pa 


NEW % ton 
Pull-A-Way 


Added to WRIGHT 
TYPE "C” LINE! 


FOUR SIZES * %, 
1, 3 and 6 Tons 


FEATURES 
®@ Lubricated for life 
@ Hooks are 
drop-forged 
®@ Special alloy-steel 
chains 
@ Chain sheaves 
of drop-forged 
alloy steel 


@ Gear teeth cut 
to precision limits 


@ Load brake is 
dependable and safe 


e Weights: 


%-ton, 124% Ibs. 
14%4-ton, 234 Ibs. 
3-ton, 364 Ibs. 
6-ton, 63 Ibs. 


New 3/4-ton model 
e VERSATILE 
« LIGHTWEIGHT 


Write to York, Pa., office for 
complete information 


> Wright Heist Division 
> AMERICAN CHAIN & CABLE 


York, Pa., Bridgeport, Conn. 


EE Ltd and GE Ltd Give Up Idea of Merging 


English Electric Co Ltd and Gen- 
eral Electric Co Ltd have decided 
not to merge, after discussing the 
possibility for about two months. 
The companies had entertained the 
idea of forming a holding company 
with some $500 million assets, but 
they could not agree on exchange 
of shares. 

In a brief statement issued Nov. 
29, a spokesman for the firms an- 
nounced that merger negotiations 
had finally been abandoned. There 
was no explanation for the move. 
London sources are clearly puzzled 
that the companies haven’t at least 


provided an “official” reason for it. 
The fact that the talks were started 
at all, they note, has prompted 
shareholders to wonder whether 
either firm is really confident about 
a future of its own. EE’s shares 
have slid from around $7.40 to $5, 
and GEC’s from about $6.50 to 
$5, since the merger talks began. 

Informed Londoners believe the 
negotiators couldn’t agree on a 
trading value for GEC’s shares. The 
net book assets value of the shares 
of the companies are just about the 
same, but on an earnings basis EE 
has roughly a 3-to-2 edge. 


MANUFACTURERS BRIEFS 


Riley Stoker Corp has acquired 
all capital stock of Union Iron 
Works, Erie, Pa., boiler manufac- 
turer, to complement its line of high- 
pressure power steam generating 
and fuel-burning equipment. 

Federal Pacific Electric Co earned 
$479,384, after taxes, on sales of 
$24,369,179 for the quarter ending 
Sept. 30. Profits are equal to 11¢ 
per share on all outstanding com- 
mon stock and on common stock, 
Class B on a fully converted basis, 
after payment of preferred stock 
dividends amounting to $194,317. 
The company says it expects its 
earnings will improve substantially 
in each of the next two quarters as 
the result of the normal seasonal up- 
turn in construction and a reduction 
in operating costs. 

Allis-Chalmers Mfg Co will add 


to its plant No. 2 at the York 
Works, Pa., 36,000 sq ft of produc- 
tion area. Extra space is required 
to handle a backlog of unfilled or- 
ders totaling nearly $42 million, 
also to house 6% more employees 
than A-C previously employed at 
the works. 

S&C Electric Co has acquired a 
33,000-sq-ft building and two acres 
of land adjoining its manufacturing 
and laboratory facilities in Chicago 
for additional factory and warehouse 
facilities. 

Minneapolis-Honeywell Regu- 
lator Co’s electronic data processing 
division will begin delivery of the 
first models of the Honeywell 800 
digital computer this month. The 
internal operating speed of the unit 
is 30,000 typical three-address op- 
erations per sec. 


MANUFACTURERS LITERATURE 


ELECTRICAL INSULATING VAR- 
NISHES . .. with complete details 
on all electrical and mechanical prop- 
erties, as well as operating tempera- 
ture limitations. Charts, graphs, and 
illustrations on temperature conver- 
sion, solvents, specific gravity, vis- 
cosity for selection of insulating sys- 
tems from Class A to F. Catalog 
E-IVC (891) JR, 35 pages. Minne- 
sota Mining & Mfg Co, 900 Bush 
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Ave, St. Paul 6, Minn. 


CIRCUIT BREAKER .. . Special- 
purpose low impedance, 5 through 
75 amp, 300 ac and 125 dc, type 
ALB-1C. Complete descriptive, di- 
mensional and ordering information. 
Bulletin GEA-6759, 2 pages. General 
Electric Co, Distribution Unit, 90 
Whiting St, Plainville, Conn. 
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Rights-of-Way Hassles 
Block Utility Projects 


Politically explosive decisions are 
holding up several important Massa- 
chusetts public utility and highway 
projects, pointing up the increasing 
difficulty and expense involved in 
obtaining new rights-of-way for 
highways and utility lines. 

In Boston, the multi-million- 
dollar Inner Belt expressway is 
blocked while state and highway 
officials decide which route through 
the city will cause the least political 
and social upheaval. Almost sec- 
ondary is the issue of which route 
will cost less in land and property 
damages. 

In Essex County, the question of 
a right-of-way for a proposed over- 
head line is causing a furor. The 
issue arose when the state Depart- 
ment of Public Utilities decided to 
review a tentative grant to Merri- 
mack-Essex Co to build a 26-kv 
line connecting Newburyport to 
Gloucester and North Beverly. As- 
sessors in Ipswich and Essex testi- 
fied at a hearing that an overhead 
line would reduce property values 
near the line by 30%. 

A similar problem confronts resi- 
dents in the Sudbury River Valley 
in Wayland and Sudbury, where 
homeowners strongly opposed a 
Boston Edison Co plan to extend a 
line across river marshes. Opposi- 
tion is based on “unsightliness and 
destruction of rural values.” 


Hearing Today on Yankee 
Atomic License Changes 


A public hearing will be held to- 
day (Dec. 12) on the possibility of 
amending Yankee Atomic Electric 
Co’s license to change its pressur- 
ized water reactor at Rowe, Mass. 

The hearing, to consider the scope 
of technical specifications in 
Yankee’s license and related mat- 
ters, will begin at 10 am in the audi- 
torium of AEC’s Germantown, Md., 
headquarters. It is the result of an 
Aug. 18 remand to the hearing ex- 
aminer from the AEC, and a subse- 
quent motion by Yankee to recon- 
vene the proceedings. 

Another public hearing will fol- 
low Yankee’s report to the AEC, 
before issuing of a full-term operat- 
ing license. 
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*Determines ductility of 
wire and adherent quality 


of galvanizing. 
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STEEL STRAND 


Checked and 
Double-Checked by 
Laboratory Technicians 


Every coil of wire used in the manu- 
facture of Crapo Galvanized Steel Strand 
is tested and approved by trained labora- 
tory technicians. Samples from both ends 
of each individual coil are subjected to a 
series of prescribed tests before stranding. 
Then, the finished strand is re-checked to 
make certain that it conforms in every re- 
spect to established specifications and our 
own high _—y standards. 

Thus you know when you specify 
Crapo Galvanized Strand that every pre- 
caution has been taken to assure maximum 
performance in the finished product. 


Write for Free Booklet 


“The Story Behind Crape Galvanized Wire and 
Strand” illustrating and describing manufacturing 
techniques and testing procedures. Ask for Book- 
let B-59! 


AVAILABLE IN 3 COATING WEIGHTS 
FOR GUYS, MESSENGER AND OVERHEAD-GROUND WIRE 


Crapo Steel Strand is available in all standard sizes and 
grades and in Class A, B and C galvanized coatings. Class 
B coating is twice as heavy as Class A coating; Class C 
coating is three times as heavy. 


¢ 


wet 


d 


STEEL & WIRE CO., INC, 
Muncie, indiana 
ae 





New Equipment 


Switches .. . 


. - » for horizontal mounting have ultra-high-speed arc re- 
strictors and cast steel pole bands. Type DH one-way and 
two-way vertical break switches are for use with post-type 
stand-off transmission insulators. They are furnished for 15 
to 69 kv with ratings of 600 and 1,200 amp. 

Turner Electric Co, 9510 St. Clair Ave, East St. Louis, Ill. 


Telemetering System... 


. .» transmits integrated data over existing analog telemete1 
channels. It accumulates and registers data, such as kilo- 
watt-hours from tie-lines, with high accuracy, and it can 
share an existing frequency-type channel without need for 
additional channel facilities. Prior methods of telemetering 
integrated digital data were by adding a separate telemeter 
channel and allied equipment and by installing an integrator 
with existing rate readout devices. 

General Electric Co, Schenectady 5, N. Y. 


Air Sampler .. . 


. . « for continuous duty and survey air sampling 
is for such uses as air pollution studies and checking 
radioactive emission. The 9x5x4'4-in. sampler draws 
in as much as 16 liters of air per min through a filter. 
The filter holder is connected to the sampler by 
means of a quick-disconnect plastic fitting. The 
filter holder can be changed in the field. 

Gelman Instrument Co, Chelsea, Mich. 


(More New Equipment on page 102) 
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Pennsylvania’s new Lawn-master Pole Star Transform- 
ers permit utilities to eliminate poles and overhead wires 
without incurring the expense of underground vault 
installations. Surface-mounted units for use with under- 
ground distribution systems, Lawn-master transformers 
are compartmented—for utmost convenience during in- 
stallation, and for utmost flexibility when load begins 
to grow. 

Cable compartments alone can be installed on the pad 
at any time during the housing or building construction. 
(Some utilities arrange for contractors to handle this 
portion of the job.) The transformer can be added later, 
when service is needed. 

As for long-range flexibility—each compartment is 
designed for use with three different transformer kva 
ratings, in all voltages. 


PENNSYLVANIA DISTRIBUTION TRANSFORMERS © 
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Easy to camouflage with shrubbery, small trees 


Lawn-master Transformers are compact and unobtru- 
sive, and can be easily camouflaged to blend with the 
surrounding landscaping—permitting full benefit from 
the view-enhancing characteristics of underground dis- 
tribution. Single-phase units all measure less than three- 
and-a-half feet in height. The largest available three- 
phase unit (500 kva) is only six feet tall, or little more 
than the average man. 


BULLETIN D-360 gives design and construction de- 
tails, weights and dimensions. For a copy, write to 
Distribution Sales, Pennsylvania Transformer Divi- 
sion, McGraw-Edison Company, Box 330, Can- ff f 
onsburg, Pennsylvania. 
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eAID IDENTIFICATION 
SIMPLIFY 


GRAY GLAZE... 


Chance 25,000 pound suspension insulators began to wear 
the new NEMA Gray Glaze for easy identification in the 
warehouse, on the line truck, in field assembly, and on the 
line. 


With strength identified by color, you: can buy Chance 
25,000 pound ball and socket type suspension insulators 
and be sure they will not be intercoupled with standard 
15,000 pound brown insulators. 


ALUMINUM 
Cap and Stud for 


DISTRIBUTION... 


In '60...distribution deadend insulators with 
forged aluminum caps and studs. The first insu- 
lators with corrosion-resistant all-aluminum hard- 
ware that makes them as much as 30% lighter 
than standard insulators. Because they are lighter, 
they're easier to handle and install. And, because 
the aluminum hardware is highly resistant to corro- 
sion, they have a longer service life. 


WATCH FOR MORE TO 
COME FROM THE 
NEW AUTOMATED 
CHANCE INSULATOR 
PRODUCTION LINE 
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INNOVATIONS... 
REDUCE WEIGHT - RESIST CORROSION 
CONSTRUCTION -AID MAINTENANCE 


ALUMINUM Cap and 


The latest contribution to insulator progress—10-inch extra 
high voltage suspension insulators with aluminum caps and 
studs will be rolling off our modern, automated insulator 
production lines early in 1961. 


Weight reduction for easier handling—The forged alumi- 
num hardware on Chance 10-inch EHV insulators makes 
them two pounds lighter than ordinary 10-inch suspensions. 
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Stud for TRANSMISSION 


That's 64 fewer pounds on a 230 KV, 16 double-string 
deadend. This weight reduction will greatly simplify han- 
dling, transporting and hanging a string of insulators. 


Longer service life in highly corrosive areas—The alumi- 
num hardware is highly resistant to all atmospheric and 
industrial corrosion. Tests prove you will be able to use these 
insulators in any location. 


A. B. CHANCE CO. 


CENTRALIA, MISSOURI! 
(A. B. Chance Company of Canada, Ltd., Toronto) 





“Superforms * help me get : 
better results for my clients 

... CONSULTING ENGINEER 

“Tt’s my responsibility 
to get the best possible re- 
sults for my clients . . . the 
most for their T&D con- 
struction dollars . . instal- 
lations that will stand up 
under severest conditions, 
over long periods of time. 
Fanner Superformed prod- 
ucts help me meet these 

uirements.” 

ae and more Consult- 
ing Engineers are making 
Superforms a standard in 

their specifications. — 4-101 


FANNER 
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ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and. conductors 
FANNSPLICES eee 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 
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Meter-Time Switches .. . 


- in combination with magnetic 
float systems have epoxy-coated cur- 
rent coils and Glaskyd bases with 
polyethylene gaskets and spring clip 
cover rings. Type J3M shown fea- 
tures a standard kwhr register and 
single or double-pole, single-throw 
time switch for automatic control of 
off-peak periods. Type J3V_ re- 
cords kwhr on two separate dials for 
two-rate billing. 

Sangamo Electric Co, Springfield, 
iil. 


Mercury Luminaire . . 


. with built-in ballast has with- 
stood wind tunnel tests of 125 mph. 
Louvers in the aluminum housing 
vent for cool operation. One man 
can install the “400” luminaire, 
which is light in weight and has a 
simple clamping device. It takes a 
400-w lamp. 

Joslyn Mfg & Supply Co, 155 N 
Wacker Dr, Chicago 6, Ill. 


Soot Blowers .. . 


. . - With travels up to 24 ft are for 
indoor or outdoor installation. Both 
have dual-motor drive, one motor 
to extend and retract the lance, one 
to rotate it. The Vulcan T-30 Mark 
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1-E is electrically driven, the Mark 
I-A, air powered. Blowing fluid can 
be air, saturated or superheated 
steam, water, or any combination 
of these. 

Copes-Vulcan Div, Blaw-Knox Co, 
Erie 4, Pa. 


Service Entrance .. . 


. » » has a safety disconnect switch 
which concentrates arcing outside 
the jaw contact and has a heavy 
spring-loaded snap action to pre- 
vent blade pitting. The Hi-Liner 
“KB” series pole-top entrance has a 
double-throw switch to prevent 
power feedback into distribution 
lines from standby generators. 

Hi Products, Inc, 2541 S Louisiana 
Ave, St. Louis Park 26, Minn. 


Vertical Spacer . . . 


. . . for aerial cable at 15 ky spaces 
three conductors and a messenger 
on centers of about 612 in. The 
vertical configuration is to mini- 
mize hazards of ice and snow. The 
(Continued on page 106) 
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PREFERRED-KVA RATINGS OFFER... 


© ways to lower 
distribution 
transformer 
owning costs 


Another 
significant step 
toward lower 
distribution 
transformer 
investment and 


operating costs 


Lower Changeout Cost Use of 
preferred-kva ratings can lower change- 
out costs since more load growth can 
be absorbed. Based on a changeout 
practice of 150 percent of rating and an 
annual load growth of six percent, trans- 
former replacement occurs on the aver- 
age of every 714 years. With preferred 
kva ratings, changeout would occur 
every 12 years, extending the trans- 
former life-on-the-pole 414 years. 


Lower Operating Costs Distribu- 
tion system operating costs can be low- 
ered by using standard preferred-kva 
ratings. When preferred-kva ratings are 
used, the average transformer load is 
less, lowering total losses. Lower copper 
losses more than compensate for in- 
creased core losses. Also since voltage 
regulation is related to copper loss, use of 
General Electric’s preferred-kva ratings 
also means better voltage regulation. 





General Electric’s preferred-kva distribution transformer program offers 
you five important ways to lower your total owning costs of distribution 
transformers. The preferred-kva concept is based on an extensive survey 
made among representative utilities across the country. The majority of 
those interviewed preferred standardizing on these 55° @ 65° transformer 
ratings: 5/5.6, 10/11.2, 25/28, 50/56, 100/112, and 167/187 kva. 


By standardizing on these preferred-kva transformer ratings from 
General Electric, you can own the highest quality transformers at lower 
total owning cost than ever before possible. 


Before you buy another transformer, let your G.E. Sales Engineer 
show you how you can lower your distribution transformer owning costs 


with preferred-kva ratings from General Electric. 


Lower Inventory Cost You can re- 
duce your transformer inventory costs 
by standardizing on preferred-kva_rat- 
ings. For example, if present maximum 
stock requirements are 20 15-kva units 
and 35 25-kva units, a total stock of 55 
transformers is required. Standardizing 
solely on the 25-kva rating, total stock 
could be lowered to 44 units because of 
the diversity of need. 


Simplified Procedures Standardiz- 
ing on preferred-kva distribution trans- 
former ratings lowers the cost of such 
overhead items as ordering, record 
keeping and financial procedures. Sim- 
plifying these procedures plus simplifi- 
cation of transformer application meth- 
ods helps lower your total owning cost 
of General Electric distribution trans- 
formers even further. 


Lower Initial Price In addition to 
the other factors which contribute to 
lower distribution transformer owning 
costs, General Electric recently lowered 
the initial price of preferred-kva trans- 
formers as much as five percent. 

This action was taken to reflect man- 
ufacturing cost savings which result 
when utilities support this program by 
volume purchases of fewer kva ratings. 


Progress /s Our Most /mportant Product 
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Truco |) UNIVERSAL 


TURRET DERRICK 
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Behind Cab 


Left Rear Right Rear 


You GET the derrick position you want 
when you buy Truco. Here are all the fine 
features of the famed Truco Turret Derrick 
Dh A Lai -tet- MA aso etl tal: 
eSTUt ir Mae Mee Colo STMT TIL t-te Zl t] ama ld 
body. Not only that, Truco offers full 360 
rotation of the turret. You spot the load 
where you want it, dig the hole, set the 
pole with the positive safety and dependa- 
bility of hydraulic operation. 


UT bir st Mell t ie site la) elTe ToT Tam thos ell bila t ih 

Full 360° Rotation 30 Foot Sheave Height 

No Exposed Moving Parts Adapts to Standard Line Bodies 
8,000 Pounds Capacity Optional 1-Man Fiberglass Basket 


See your Truco dealer or representative for 
full details or write for illustrated literature. 


TRUCK EQUIPMENT Co. 


3963 WALNUT STREET i DENVER S, COLORADO 
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Vertical Spacer 


(Continued from page 102) 


Hendri-Clamp is of identical halves 
of Plexiglas with split neoprene 
bushings with inside diameters to 
fit specific conductor sizes. 

Hendrix Wire & Cable Corp, Mil- 
ford, N. H. 


Motor-Generator Set .. . 


. . . With two prime movers will 
supply uninterrupted power for 
microwave repeater station. Normal 
power drives an ac motor; a dc 
motor takes over without pause if 
the normal supply fails. Output is 
230 v, single phase, +1%. 
Allis-Chalmers Mfg Co, Milwaukee 
1, Wis. 


More New Products 


Miniature chart recorder, small as a 
conventional meter, records any 
variable that can be converted to 
an electric signal. The record is 
made by an inkless stylus on sensi- 
tive paper.—Thomas A. Edison In- 
dustries, McGraw-Edison Co, West 
Orange, N. J. 


Two-pole, common-trip twin circuit 
breaker for secondary voltages is 
available in 15 to 40-amp ratings. 
The RC-38 breaker requires only 
% in. of panel space.—Zinsco 
Electrical Products, 729 Turner St, 
Los Angeles 12, Calif. 


Designed for self-calibration and 
complete warm-up in less than 30 
min, the model DC 200AR de volt- 
meter has all-transistor construction 
and provides high accuracy. It is 
furnished for potentials as high as 
1,000 v.—Calibrations Standards 
Corp, 1025 Westminster Ave, Al- 
hambra, Calif. 
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How Does Your Organization Shape Up? 


FIRST IN 
A SERIES OF 
THREE ARTICLES 


Business organization can be defined as the arrangement of the activities of an 
enterprise to fulfill its purpose. Every business, from the corner grocery store 
all the way to the largest electric utility, has an organization structure. In a 
grocery store, all the activities of the enterprise are interchangeable and may be 
handled by two or three people. With the utility companies, it may take a score of 
executives to head all the necessary functions. But regardless of size, organization 
is effective only if it helps to get the work of the enterprise accomplished; if it 
gives better service or sells more kwhrs. When the organization is an orphan 
that grew up from day to day without proper guidance, chances are it doesn’t 
help as much as it should. 


Effective organization doesn’t develop naturally. Rather, it must be carefully 
guided by the chief executive officer. He should be constantly appraising the 
ability of his organization to meet the purposes of his company, and be willing 
to take the necessary steps anytime he finds that the system is not aimed at its 
end. But how does he know when the division of functions performed by his 
company is failing to meet the objectives? Management consultants at Common- 
wealth Services Inc would tell him to be on the lookout for certain indications. 
Their experience over the years in helping to strengthen a number of utility and 
industrial organizations helps them spot the times when organization should be 
studied. 


© When profits fall below expectations, most executives look to find out why. 
Poor organization is a possible answer that shouldn’t be overlooked. 
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© When key personnel are lost, a company may find itself slipping. Sometimes 
an enterprise clicks in spite of shortcomings in organization because the key people 
have learned to by-pass the bottlenecks. But new men don’t know the tricks. 
Poor organization may tie them in knots. 


© When new techniques or advanced data processing systems are put in operation, 
they change the character of the company. An organization aimed at the old 
method of production may kill off all the benefits of the new method. 


@ When two companies merge, or even two divisions of the same company, close 
study is needed. Otherwise you'll have two people doing the same job, and 
perhaps bucking each other all along the way. 


In studying your organization, start with basic objectives. Why was the organiza- 
tion put together? What is it supposed to accomplish? At every level of the 
company there will be answers to these questions. And you want to keep these 
answers in mind as you look at the layout of your company or department. 
Here’s why. Suppose your market research division prepares three reports. Two 
of the reports change from month to month. To properly evaluate the market, 
you need them vitally. The third report, while just as detailed as the others, 
varies little. In fact, it takes six or seven months for it to show a meaningful 
trend. You have one third of the division working on each report. Now, weigh 
these facts against the purpose of the division. Its purpose is to keep you 
posted on significant trends in the market. But in reality, it spends one-third 
of its time making a monthly report which doesn’t help you to understand the 
market. You could do just as well if you received the third report only twice 
a year. Here, the purpose of the division dictates a change in organization. 
Perhaps you should take two people away from the third report and put them 
on the other two. So purpose can highlight weak organization. Now go on to 
the structure of your company. 


Certain measurements show up in any organization. First is the number of 
subordinates who report to each manager. How many people report to the 
president? To each vice president? To each foreman? This lateral measure- 
ment is called the span of control. The question is, how wide should it be? 


Some authorities on the subject offer a definite answer. The maximum span of 
control, they say, is five. This means that no executive should have more than 
five people reporting to him. However, other authorities disagree. Commonwealth 
Services’ consultants feel that the span is a function of the complexity of the 
work being supervised. If ten men do work of a similar nature, they could easily 
report to one manager. But five men, doing work of a greatly diverse and 
complex character, perhaps shouldn’t report to the same man. 


A rule of thumb is this. A manager should have as many people reporting to 
him as are necessary to help him carry out the objectives of his job. If he’s not 
getting enough information, he should widen his span. If he gets too much 
information, or unrelated information, the span has to shrink. 


At the top level, the span of control for any sizable business will be at least four. 
Finance, operations, sales, and legal are usually found as separate functions. 
But this number can readily expand. If it better aids the purpose of the company 
to separate research from operations for example, there’s no need to hesitate. 
As we said earlier, purpose dictates organization. 


One way to find the ideal span of control for a division or department is to 
analyze the work it handles. Try to arrange the countless items that turn up 
in the “in box” into separate piles. Each pile should contain information that 
is related. If unrelated subjects show up together, divide the material into 
two piles. When you get finished, you should have a stack for each area of 
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11 Principles for Effective Organization 


. The objectives of the company should be spe- supervisor to exercise maximum initiative within the 
cifically set forth and the structure should be adap- limits of delegated authority. 
ted to carry out such objectives. 
. Every function should be assigned to a specific 


. The organization should be built on a functional organization unit with no single function assigned 
basis, i.e., around the major functions required to to more than one unit. 


carry out objectives. 
. Functions which are closely related or similar should 
. The organization structure should be as simple as normally be assigned to a single organization unit. 
possible, and the number of organization units 
kept to a minimum. . Overlapping, duplication or conflict between or- 
ganization units should be avoided. The responsi- 
. The organization should be sufficiently flexible to bilities of each unit should be clearly stated. 
meet new conditions which may be brought about 
from within or outside the company. . Line functions should be separated from staff func- 
tions. Proper balance must be developed between 
. The number of levels of authority should be kept functions of advising, and those of action-taking. 
at a minimum. Each additional level increases the 
difficulty of communications. . Avoid overemphasis of less important functions in 
the organization and underemphasis of the more 
. The organization should permit each executive and essential functions. 


svncueecnnentynveney suenevencenter yeepeneeserec nvquenensanene rs iversvrvwnmnaneenssn sare reyeinte 


work which the division handles. The number of piles will then suggest the 
proper span of control in your organization. 


The second major measurement is called vertical distance. To evaluate it, just 
start a memo from the president to the foremen of distribution service crews in 
the operations division, for instance. How many people read it and comment 
on it before it gets to the foremen. This number is your vertical distance. In 
ideal cases, the vertical distance is close to the number six. The more you are 
able to limit the number of layers in your operation, the better off you are. 


Extra layers hurt because they present a communication problem. Want to 
prove the point? Line up two columns of ten people each, and pass an order 
down both lines. Then have the tenth man in each group explain what the 
order means. You'll probably get a different interpretation from each line, and 
neither of them will be the same as the original item. The longer you make the 
lines, the more confused the information will be. That’s why the levels in an 
organization should be kept to a minimum. 


Additional levels tend to be unplanned. They “creep in.” You add a level to 
handle some particular problem, and even after the problem is solved the level 
remains. Or you open a staff position. A department head is heavily burdened 
so you create an assistant department head to help him. Soon the assistant 
wanders from a staff position into the line. He is now under the department 
head and everything going up or coming down passes across his desk. He 
becomes another layer. 


One utility had started out with six layers. But after years of operation, the 
six had grown into 14. This means that an order leaving the president received 
14 readings or interpretations before it got to the foreman level. It stopped at 
the same 14 desks when its results were reported back to the top man. By the 
time the president learned the results of his directive, it sounded more like open 
insubordination than just plain confusion. 
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But ideal organization exists only on paper and by itself doesn’t solve the problem. 
You now know the setup that would work best if your company existed only 
in theory. But it doesn’t. It’s made up of many individuals, most of whom are 
probably doing a darn fine job. These are the people who are going to make 
or break your company. So, you have to adapt the ideal organization to fit 
the real people. This is the area of study in which most of the problems come 
up. Management usually sees the ideal organization quite clearly. But when 
it comes to adapting the ideal to the personnel on hand, the problem gets cloudy. 


“I can’t hurt old Joe” is a typical, and frankly, an admirable attitude. A company 
may see that it should narrow its span. That means Joe’s division will disappear 
into another division which can handle the work more effectively. But Joe has 
been doing a swell job for the company for years. So, even if it means less 
than ideal organization, Joe is not going to lose his job. Another situation comes 
from lack of qualified people. The same company may decide that it should 
split its Western Division into a Midwestern Division and Farwestern Division. 
This is the ideal. But there’s no one in the company who is ready to handle 
this new Farwestern Division. Once again, the ideal has to wait until a man can 
be trained to fill the spot. 


But don’t forget the ideal. This is what you want to reach eventually. Suppose 
you have four functions that should really be combined. But there are also 
four good men who have worked well. You can’t reduce these men to one job. 
Long-range plans should be made, with specific dates set for achieving the 
ideal. But in the meantime you are going to have to compromise, recognizing, 
of course, that the compromise is only temporary. You might put these four 
men into a committee which prepares a joint report. This plan keeps the men, 
and to some extent, approaches the ideal situation where the functions are 
combined. You are doing one other thing as well. You are preparing for the 
day when these four men may retire, or when some of them will be promoted 
to more important jobs. Then, the personnel problem will no longer exist. The 
committee can be disolved and replaced by the one man that your ideal situation 
calls for. 


With the new Farwestern Division, you can use the same approach. Keep the 
old Western Division, but divide it into two temporary subdistricts, each reporting 
to the original division head. In this way, you are getting some of the benefits 
of the ideal two-division arrangement. You are also providing good training 
for the eventual heads of the two future divisions. 


An organization planning table can be a big help in comparing the ideal to the 
people that are actually at hand. This chart lists all key personnel, the job 
they now hold, and the job they should be moving up to. This table should 
project the organization plan for at least five, and perhaps even ten years into 
the future. Each year, you add another year so that the time edge remains 
constant. The table forces you to think about your people in terms of the 
future, and it helps you formulate your plans for moving toward the ideal 
organization. 


This is the approach consultants take when studying organization. They study 
the span of control and the vertical distance and arrive at what they consider 
to be the proper organization for the purpose of a company. Then they begin 
interviewing the people to find out how their abilities can best serve the desired 
organization. In the end, after learning something about your personnel, they 
fit the ideal organization to the real people. 


The good manager should keep this approach in mind. It helps him to constantly 
evaluate his organization. It helps him to guide its development so that it 
doesn’t become the poor misguided orphan; the product of circumstance rather 
than purpose. 
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the wrinkle 


on this insulating paper reduces its dielectric strength 29% 
Anaconda’ complete mathematical solution of the physics 
_ of insulating paper wrinkling is one of the great advances 
in EHV cable in twenty-five years. 


~ FOR THE WHOLE STORY ON THIS REMARKABLE DEVELOPMENT, TURN THE PAGE. > 





WHAT’S WRONG WITH A WRINKLE? 
Plenty, because even a modest aver- 
age-size wrinkle destroys up to 29% 
_of the dielectric strength in insulating 
tape. This may be the start of ioniza- 
tion, a weak spot waiting to turn into 
failure at the first severe switching 
surge to travel through your new 
EHV system. 
HUMIDITY !S THE CULPRIT. When rela- 
tive humidity rises above 35% paper 
tapes become thicker and longer be- 
cause they absorb moisture from the 
atmosphere. If the tape is wrapped on 
a cable in this condition, its dimensions 
change drastically when the cable goes 
into the drying (impregnating) tank. 
The outer tapes become shorter as 
they dry, and tighten on the cable. The 
inner tapes not only become shorter, 
but thinner, too, which more than 
counteracts the tightening caused by 
longitudinal shrinking. Result: tapes 
no longer fit snugly around the con- 
ductor. You can’t hope to compen- 
sate for all these variations by chang- 
ing the original tension of the tapes, 
so Anaconda solves the problem by 
stabilizing the humidity below the 
critical 35% throughout the slitting, 
taping and takeup process, 
TOP NOTCH CABLE DESIGN also de- 


mands consideration of such proper- _ 


ties as the moduli of elongation and 
stiffness, coefficient of friction, and so 
on. At Anaconda it’s now possible to 
predetermine proper taping tensions 
on a digital computer to obtain opti- 
mum compactness without wrinkles. 


All Anaconda cables are analyzed on 


our computer before the design is re- 
leased for manufacture. 

THIS SHEET OF INSULATING PAPER 
contains about 5% moisture by 
weight. It’s very dificult to remove 


this moisture—but it must be removed 
to secure best dielectric properties. — 


‘The solution to the problem: high 


vacuum: Anaconda uses oil-jet diffu- 
sion pumps, evacuates cables to less 
than one micron, (0.0002 pounds per 
square inch). Why doesn’t everyone? 
Because at one micron, the last pound 
of water ciccupies a volume of 13,000,- 
000 cubic feet—greater than the vol- 


“ume encl¢sed by all the pipe cables in 


the worl. Only Anaconda’s unique 
cryogenic pumping system can handle 
this volume. And the residual water 
content sets the ionization level for 
the cable, the dielectric strength and 
power factor. 

Outstanding dryness like this is just 
one more demonstration of the unique 
product superiority that’s possible 
only with Anaconda’s Integrated Ap- 
proach to EHV cable technology. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y¥. 


SEE THE MAN FROM 


ANACONDA 


FOR EHV CABLE 





Southern Utilities Mix Concern 


Stronger competition is conversation piece as SEE mem- 
bers plan attacks to boost annual average electric use 


Areas getting most concentrated 
attention at the Southeastern Elec- 
tric Exchange’s Sales Conference in 
Atlanta Nov. 16-18 were water heat- 
ers, competition, and how to get 
management off the bench and on 
the sales team. 

The water heater is the key which 
will open the all-electric home mar- 
ket was an often-heard comment. 

The water heater is even more 
important than heating to determine 
if we get the cooking refrigeration 
load, according to W. B. Shenk, 
chairman of the SEE Competitive 
Committee, and vice president of 
Florida Power Corp. “If the gas line 
is hooked up to the water heater it’s 
going to be hard to get the other 
appliances. But if we get the range, 
water heater and refrigerator, there’s 
a potential now of an average an- 
nual usage of 5,265 kwhr.” 

But the market is in trouble, he 
noted. From 3% gas to one electric 
water heater sold six months ago, 
the ratio has slipped to 4 to 1. 

The goals for 1970 are 7,000 
kwhr average annual use; for 1980, 
12,000. “But we won’t make them 
without the water heater,” Shenk 
said. 

Two utilities have come up with 
approaches to promoting the water 
heater. Dealers and builders are 
subsidized under the Mississippi 
Power & Light Co program. The 
company asks them to sell 40-gal 
quick-recovery water heaters for 
$100 installed. The company then 
pays back to the dealer $60. They 
also offer home builders $50 for 
every quick-recovery water heater 
installed if a complete range circuit 
is installed, too. 

“With this method we have sold 
more water heaters in the last 212 
years than in the last 30,” said J. J. 
Powell, MP&L general sales man- 
ager, “and we still haven’t scratched 
the surface.” 

Appalachian Power Co has re- 
versed the downward trend in elec- 


tric water heater sales with its ap- 
proach. 

It concentrates on one model; puts 
sales responsibility in the hands of 
water heater sales outlets only; un- 
derwrites plumbers; helps the dealer 
with advertising; makes special deals 
such as “satisfaction guaranteed or 
your money back;” and has a five- 
year financing arrangement. 

“The water heater is a stepchild, 
nationally and locally,” said J. J. 
Powell. “We all talk about it but 
don’t do much about it. It has a vast 
potential but if we don’t make up 
our minds we’re in trouble. 

“We could be set if we would 
concentrate on three or four models. 
The 40-gal, quick-recovery water 
heater is the answer to 95% of our 
problems.” 

To this most of the attendees 
seemed to agree. The 40-gal 
heater was the one most often men- 
tioned whenever water heaters were 
discussed. And H. L. Cushing, Ap- 
palachian Power commercial man- 
ager, said adoption of the 50-gal 
water heater is his company’s ob- 
jective. 


With Action 


A promotional rate for electric 
water heaters may be justified. But 
in itself it doesn’t have an attractive 
load factor. However, when consid- 
ered along with other uses of energy 
in the all-electric home the resultant 
load is attractive, according to Duke 
Power Co Rate Engineer Glen A. 
Coan. 

Coan’s company felt it should en- 
ter the market to supply the total 
energy requirements of the home 
and that a promotional rate to en- 
courage such sales should be con- 
sidered. This conclusion was based 
on a study which disclosed that 
saturation of water heaters and 
ranges would not go much beyond 
the existing levels. But without the 
help of these two appliances, the 
increase in annual kwhr sales per 
customer could be expected to taper 
off unless the company should enter 
the market to supply large quanti- 
ties of energy used in the home, the 
present demand for which was being 
satisfied by other sources. 

But it only brought them back to 
the question, “How good is the load 
factor of the all-electric home?” The 
conclusion: In the all-electric home 
concept the utility must look at the 
load factor of the total load, not 
just the space heating load. And this 


to the 


SEE meeting. Seated next to him are Alabama Power Co VP E. A. Wilson, who 
is SEE Sales Section Chairman, and, on right, General Electric’s C. K. Rieger 
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brought about the promotional rate 
for residential all-electric service. 

The rate is in essence the same as 
that for non-heating residential cus- 
tomers who use electric water heat- 
ers. 

Since the company has separately 
metered water heaters it was able 
to study the customer’s use of en- 
ergy for water heating as related to 
his total use of energy. They found 
that water heating consumed ap- 
proximately 50% of the total kwhr 
used by the water heating customer. 
And while the present average an- 
nual kwhr consumption of the resi- 
dential water heating customer on 
the Duke Power system is 6,900, if 
he becomes an all-electric customer 
he consumes 21,500. 


Water Heaters Deserve Attention 


Though the SEE companies indi- 
cated they intend to do something 
about the water heater market now, 
they were reminded by Electrical 
World Editor C. F. Hochgesang of 
attitudes revealed by EW’s forecast. 
In this only 5.3% of the companies 
saw electric water heating as a pri- 
mary source of residential load 
growth, whereas 74% said air con- 
ditioning, and 63% electric space 
heating. 

“I can’t tell whether you expect 
your customers to use electric air 
conditioning and electric space heat- 
ing, then call the gas company to 
pipe in a line just for a single water 
heater—or whether you expect cus- 
tomers to heat their water on your 
electric stove . . .” he said. 

Hochgesang also called for a 
stronger marketing concept by utili- 
ties. He defined a marketing com- 
pany as one which orients itself pri- 
marily with the customer. “It starts 
out by measuring the customer, his 
habits, needs and desires. It then 
concentrates on gearing minimum- 
cost production to fulfill that all-im- 
portant being, the customer. A com- 
pany which only sells is obsessed 
with only the idea of turning its 
product into cash,” he said. 

“Marketing does a lot of things, 
of which the actual selling is only 
one part. Marketing includes cus- 
tomer motivation research, and it 
also includes quantitative evaluation 
of sales efficiencies, and here’s an 
area barely scratched by utilities.” 

But don’t drop aggressive selling, 
he urged. “We're going to need 
imaginative, earnest, even desperate 
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salesmen to translate the research 
and methods into sales.” 

“At the utility level you in sales 
are lost people,” according to C. K. 
Rieger, General Electric Co’s vice 
president-Marketing Services. “Your 
importance is not presented at the 
management table. And manage- 
ment is too busy with generation, 
transmission, and fighting TVA but 
doing nothing with all-important 
load building. They’re still selling 
capacity and not out creating de- 
mand.” 

A way to do this is to get em- 
ployees on the sales team. This was 
the word from Arkansas Power & 
Light Co’s W. M. Shepherd. But 
getting every employee on the sales 
team demands management’s leader- 
ship, he said. This means starting at 
the top of the company. The top 
man must talk sales sincerely and 
his actions must convince everyone 
that he means it when he says he is 
“interested” in sales. 

Employees will want to join the 
team if they realize that the only 
way the company can grow is for 
people to be sold appliances that will 
use more electricity. This means 
more jobs which means better op- 
portunity and more pay for employ- 
ees. “Utility salesmen should be 
better rewarded because only they 
will get the job done of seeing busi- 
ness grow,” Rieger told the group 
earlier. 

But the utility line employees 
must do their part in selling manage- 
ment on sales programs. “How can 
we sell these programs to manage- 
ment?” asked E. A. Wilson, Ala- 
bama Power Co vice president and 
chairman of the SEE Sales Section. 
“We all know that this is a must, 
that such expense must be well forti- 
fied with facts and figures, and that 
management must truly be sold on 
their soundness and the value.” 

First get away from looking at ex- 
penditures as sales expense per 
dollar of total revenue, sales ex- 
pense per average customer, and 
other old gauges. “The only real 
measure of a sales promotion is the 
cost of that promotion compared to 
the amount of increased revenue 
that it will bring . . .” Wilson said. 

Tampa Electric Co _ president 
W. C. MaclInnes, who is also presi- 
dent of the Exchange, went even 
deeper into the competition prob- 
lem. “The main competition in the 
decade ahead will come from the 
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government, from competitive fuels, 
and from ourselves,” he said. 

By “ourselves” he said the mem- 
ber companies were in competition 
with themselves because while they 
have done an outstanding job in put- 
ting new appliances on their lines 
they had perhaps created a “Frank- 
enstein Monster” that is beginning 
to haunt them. They will have to be 
sure that the customer is now happy 
with his product, not only in terms 
of the advantages received, but in 
the over-all cost of these advantages. 

“It is a difficult task to sell a cus- 
tomer on going total electric if she 
has had an unhappy experience with 
an electric appliance,” he said. 


Keep the Customer Happy 


How to keep the customer satis- 
fied with the cost of electric service? 

1. Quit advertising the idea that 
electric service is cheap and sell ad- 
vantages instead. 

2. Become aware that repairing 
and servicing appliances is a must. 
To the customer total-electric living 
will entail not only additional elec- 
tric service cost, but yearly budget- 
ing for appliance servicing. “We 
must take the lead in making sure 
that our customers have a ready 
source of good, rapid appliance 
service at reasonable cost, MacInnes 
said. MacInnes praised the new 
“flameless” theme. 

Ralph Zeuthen, Live Better Elec- 
trically program manager, in his 
presentation of the 1961 program, 
said he is optimistic about the suc- 
cess of the program. “Modern liv- 
ing means appliances to most peo- 
ple, according to our surveys,” he 
said. He also pointed out that 
LBE went strongly competitive be- 
cause in those surveys the utilities 
asked for a competitive program, 
dealers demanded one, and the con- 
sumer asked for competitive facts 
for their buying decisions. 

A concrete example of what gas 
competition can mean was brought 
up by Florida Power’s Shenk. There 
is a total possible average residential 
usage of 18,295 kwhr, he said. But 
the gas industry is going after the 
seven major appliances which repre- 
sent 15,960 kwhr. If these seven ap- 
pliances go to gas that will leave 
only 2,337 kwhr, plus lighting, to be 
served by electricity. 

A run-down of the committee 
meetings will appear in next week’s 
issue. ; 
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News About People 


Snyder Is Metropolitan Edison President 


William R. Snyder, who was a prime mover in the reconstruction and 
expansion of the Philippines’ electric system after World War II, has been 
elected president of Metropolitan Edison Co, succeeding the late O. Titus. 
John Cotton succeeded Snyder as president of Manila Electric Co, while Lee 
Gardner was designated a director, vice president and general manager at 
Manila. The utilities are General Public Utilities Corp subsidiaries. 

Snyder came to Manila Electric in 1930 on special assignment. After being 
interned by the Japanese from 1941 to 1945, Snyder had primary responsi- 
bility for the reconstruction and expension of the utility. He became vice 
president in 1949, and president and chief executive officer in 1952. 

Cotton, with Manila Electric since 1927, has been a vice president for 
several years. Gardner, who was in charge of Manila Electric’s New York 
office in the post-war period, has been a vice president since 1958. 


q@ WILLIAM R. SNYDER 


Welch and Hastings Become VPs at Gulf States Utilities 


Gulf States Utilities Co has made L. M. Welch and 
A. W. Hastings vice presidents. E. L. Robinson and 
H. E. Brown were named to fill board vacancies created 
by the death of Thomas J. Hanlon Jr and the retire- 
ment of George R. Fulton. Robert L. Wynne became 
assistant secretary. 

Welch, with Gulf States since 1925, has worked in 
all five of the company’s divisions. This year he became 
assistant to the executive vice president, and, in Sep- 
tember, general manager responsible for system 
operations. 

Hastings has been assistant to Roy S. Nelson, board 
chairman and president, since 1955. He was a vice 
president of Engineers Public Service Co of New York 
before coming to Gulf States. 


L. M. WELCH A. W. HASTINGS 


A vice president since 1955, Robinson has been 
general sales manager for six years. He joined the 
company in 1921. Brown joined Gulf States in 1937 
and, after several promotions, became Baton Rouge 


manager in 1956 and vice president in 1959. 

Wynne joined Gulf States’ treasury department in 
1938. He was administrative assistant prior to his 
recent promotion. 


Northwest Electrical Light & Power 
Assn has elected Frank M. Warren, 
president of General Electric Co of 
Portland, as its president, and R. F. 
Plymire of Seattle as a vice presi- 
dent, and re-elected as vice presi- 
dents Olin H. Ririe of Salt Lake 
City and Claude Kingsbury of Seat- 
tle. T. W. Fryou became treasurer. 


Harry C. Hanson, sales manager of 
the Minnetonka division of Northern 


PERSONAL BRIEFS 


States Power Co, has succeeded 
George W. Fairbanks as sales man- 
ager of the Red Wing division. Fair- 
banks became manager of gas sales 
for NSP’s Wisconsin company. 


George V. Patterson has become 
assistant to the executive vice presi- 
dent for operation of American 
Electric Power Service Corp. 


Roy E. Trevinger has become super- 


ELECTRICAL WORLD e December 12, 1960 


intendent of the Fort Wayne divi- 
sion of Indiana & Michigan Electric 
Co, and James Anderson has suc- 
ceeded Trevinger as a division en- 
gineer. And R. E. Doyle Jr, vice 
president and general manager of 
I&M Electric, has been elected presi- 
dent of the Indiana Electric Assn, 
succeeding Carl D. Rees, vice presi- 
dent of Northern Indiana Public 
Service Co. 

(More News About People, p 116) 
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* TAKE THE LOAD OFF MAKING 
LOAD DISTRIBUTION CHARTS 


_»»»WITH CHART-PAK TAPES! 


Chart-Pak tapes save you hours of drawing drudgery. 
You don’t ink-in or paint lines, bars, shapes and symbols. 
You tape them on... fast... with Chart-Pak pressure- 
sensitive tapes and sheets! 

Corrections are easy with Chart-Pak, too. There’s no 
such thing as a mistake you can’t fix. ..a change you 
can’t make. If a line or symbol is in the wrong place, you 
can lift it up and replace it where you want it. 


DON’T DRAW IT...TAPE IT 


WITH CHART-PAK 


Write for free folder — “Visualization Made Easier.” 


CHART-PAK, INC., 211 River Road, Leeds, Mass. 


Dealers in all principal cities 
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TEST SWITCHES 


TEST BLOCKS 
SOCKET EQUIPMENT 


Catalog 55 offers com- 
plete information on 
features, services, types 


and sizes. Write to: 


SHPERIOS 


CANTON, OHIO Double Door 


subsidiary of ; Enclosure 
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Current Transformer 
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Personal Briefs 
(Continued from page 115) 


Glenn Farmer has retired as Edison 
Electric Institute research librarian. 
He was with the Institute from its 
inception in 1933. 


Charles L. Amick has been ap- 
pointed director of the research and 
development division of Day-Brite 
Lighting, Inc. Two new groups have 
been formed within the R&D divi- 
sion: a technical service department 
with Richard D. Bradley as man- 
ager, and a product research depart- 
ment with Murray L. Quin as man- 
ager. 


W. A. Forsyth has become manager 
of service markets, including utility 
applications, for Minneapolis- 
Honeywell Regulator Co. 


Thomas & Betts Co has appointed 
James J. Phelan purchasing agent. 


At Allis-Chalmers Manufacturing 
Co, the steam turbine and heat 
transfer departments have been con- 
solidated into a thermal power de- 
partment, with J. H. Burrus as 
manager and John M. Crawford as 
assistant manager. Robert N. Miers, 
manager of the steam turbine de- 
partment, became consultant for the 
new department, and the manager of 
the heat transfer department, Oscar 
A. Haas, became manager of spe- 
cialty products. 


John J. McGonagle has been named 
New York district manager in the 
warehouse division of Chase Brass 
& Copper Co, Kennecott Copper 
Corp subsidiary. 


OBITUARIES 


Julian Moxley, retired mechanic, 
gas operating department, Cincin- 
nati Gas & Electric Co . . . Law- 
rence T. Chambers, 64, retired 
superintendent of gas distribution 
in the Delaware division of Phila- 
delphia Electric Co . . . Alvin H. 
Leonard, manager of the Greeneville 
Light & Power System in Greene- 
ville, Tenn . . . G. B. Fluehr, former 
president of Illinois Northern Utili- 
ties Co . . . Ralph Cutler, former 
vice president and a director of 
Hartford Electric Light Co. 
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Inskeep Named Manager 
Of Purchasing Department 


John H. Inskeep has been named 
manager of the purchasing depart- 
ment of Columbus & Southern 
Ohio Electric Co. He succeeds 
James K. Hall who retired after 48 
years with the utility. 
Inskeep (photo) joined the com- 
pany in 1946, and served as field 
engineer, assistant superintendent of 
generating station construction, a_ | ey. 4 
field purchasing agent, and recently | = Before you buy 20,000 
in the purchasing department. ie il 


“throw-away” photocontrols 
because they're inexpensive, 


consider: 


did you ever try to throw away a boomerang? 


Ir you can’t afford to replace a few thousand poorly-made 
MONTGOMERY JONES photocontrols when they fail two or three years after instal- 
lation, you can’t afford the ‘‘savings’’ of their low first price. 
The Fisher-Pierce Co., 82 Pearl St., So. Braintree 85, Mass. 


Daystrom Elects President 
And Chairman of Board 


John B. Montgomery has been 
chosen to succeed Thomas Roy 
Jones as president of Daystrom, Inc. 
Jones was elected chairman of the 
board and will continue as chief 


Taken te will assume his FI ony HER PIE RCE 


new duties Dec. 15, was formerly Electrical and Electronic Equipment 


vice president and general manager for Industry, Utilities and the Home 
of General Electric Co’s flight pro- AN AFFILIATE OF SIGMA INSTRUMENTS, INC. 


pulsion division. 
Jones has been president of Day- 
strom since 1932. 


(More News About People, p 118) 
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Examine this new book on 
conduit bending free. Thou- 
sands in use at present time. 
Quantity discount to schools 
and to J.A.C. classes. 


CONDUIT BENDING 
SELF-TAUGHT 


By Everett Gates 
Member 1.B.E.W. and 1.A.E.1. 

103 pages, 8144 x 11, 15 ta- 
bles, 106 illustrations, $2.00 
written by an electrician with 
over twenty years experience 
installing, teaching, and in- 
specting electrical wiring. 

If you use a_ hydraulic 
bender you will be glad you 
ordered this book. Postpaid 

| And Money Back Guarantee. 


No. C.O.D.’s—Print Name & 
Address And Mail To: 


Electrical Publications Co. 
P. O. Box 3029 
Columbia 8, S. C. 


SHAW-PERKINS 
cele Te 
LUE): 85 


Engineered and built 
by specialists. Full 
range of sizes and 
models, properly de- 
signed to give any 
make or capacity of 
transformer all the 
economies of thermo- 
siphon self cooling. 


Valves, flanges, elbows, 


accessories, for any 
mounting condition. 

Transformer tanks 
built to customer spec- 


SHAW-PERKINS 


MANUFACTURING COMPANY 
vay as ars t aba 3h 7 i 





SALES ASSIGNMENTS 


COMPANY STAFFS 


Combustion Engineering Inc has ap- 
pointed Tallman Ladd New York 
district sales manager, and T. J. Mc- 
Gowan assistant district sales man- 
ager. 


Bailey Meter Co has appointed three 
new district managers: K. E. Atwood, 
manager of the Pittsburgh district; 
P. B. Smith, Seattle; and L. F. Mona- 
han, Denver. The new regional sales 
managers are H. R. Fulton for Region 
I, comprising the company’s eastern 
district office with headquarters in 
Pittsburgh; and A. L. Danielsen for 
Region IV, comprising the western 
district offices with headquarters in 
Denver. 


H. K. Porter Co, Inc, National Elec- 
tric Division has named H. E. Cole 
Jr district manager of the Atlanta 
district, which consists of six branches 
in Birmingham, Ala., Charlotte, N. C.; 
Miami, Fla.; New Orleans, La., Rich- 
mond, Va., and Tampa, Fla. Emery 
E. Dwyer has been named branch 
manager of the San Francisco branch. 


D. W. Onan & Sons Inc has named 
Mathias M. Antz Zone 3 manager 
for the southeastern United States, 
and Edward A. Hafner and George 
H. Rentschler Jr to original equip- 
ment manufacturer sales in Minneapo- 
lis. 


S&C Electric Co has appointed Fred 
A. Allehoff sales engineer for the 
western half of Washington state. He 
will continue to cover Oregon, north- 
ern Idaho, western Montana, and 
eastern Washington, working from ihe 
Weatherly Building, 516 E Morrison 
St, Portland. 


Thomas & Betts Co has a new adver- 
tising and sales promotion manager: 
Gerald F. Heagney. 


Federal Pacific Electric Co has estab- 
lished a district sales office in Denver, 
Colo., with Phil K. Donnelly as dis- 
trict manager. The office, located at 
1401 S Lipan St, will serve Colorado 
and parts of Wyoming and South 
Dakota. 


General Motors has named Floyd E. 
von Ohlen as San Francisco regional 
representative, and Harold P. Gustav- 
son as manager of utility sales, Chi- 
cago region, both for the electro- 
motive division. 


General Electric Co has named the 
following sales representatives for its 


silicone products department: Parker 
C. Finn for the eastern sales district, 
with offices at 254 Elizabeth Ave, 
Newark, N. J.; James S. J. Berray for 
the eastern district, with offices at 
5050 State kd, Drexel Hill, Pa.; Law- 
rence D. Stoddard for the east central 
district, with offices at 1503 Brookpark 
Rd, Cleveland; and Robert L. Dai- 
leader as sales representative with 
offices at 1285 Boston Ave, Bridge- 
port, Conn. 


Holan Corp has appointed Arthur C. 
Frank district manager for eastern 
Ohio, western New York, and a large 
section of Pennsylvania, and Daryl E. 
Gaiennie was named assistant sales 
manager. 


REPRESENTATIVES 


Day-Brite Lighting Inc has named 
Joe W. Hale the representative in the 
Houston, Tex., area. Frank J. Bernd 
and Charles T. Wallace have joined 
the firm of B. C. Thorsen and Associ- 
ates, Inc, representatives for Day- 
Brite in the Chicago area. 


Fisher-Pierce Co has appointed H. C. 
Langmack Co as a sales representa- 
tive covering Washington, D. C., 
Virginia, and all of Maryland except 
the eastern shore. Langmack Co’s 
office is at 9005 Linton St, Silver 
Spring, Md. 


Acme Wire Co has appointed S. D. 
White Co of Seattle and Jensen Elec- 
trical Manufacturing Co of Canada as 
sales representatives for the Lamp- 
lighter Series 15,000. The photoelec- 
tric control for street and other 
outdoor lighting applications was de- 
veloped by Acme Wire’s utility prod- 
ucts division. 


Multi-Amp_ Electronic Corp has 
named Burns Electric Co, 1750 N 
Highland Rd, Pittsburgh, Pa., as rep- 
resentative for western Pennsylvania 
and northern West Virginia. 


Electric Autolite Co has made John F. 
Feess sales representative for the C&D 
Batteries division. His office is at 
1821 University Ave, St Paul, Minn. 


Allis-Chalmers Manufacturing Co has 
named Tinling & Powell, Inc, E 706 
Sprague Ave, Spokane, as an agency, 
and Industrial Electric Service Co, 
319 South I St, Aberdeen, Wash., a 
distributor for A-C motors and gen- 
erators in Mason, Lewis, Thurston, 
and Grays Harbor counties, Wash. 
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PROFESSIONAL SERVICES 


BLACK & VEATCH 


Consulting Engineers 


Electricity——Water—Sewage—Industry 
Reports, Design, Su sion of Construction 
Investigations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield 8t. Hartford, Conn. 


COMMONWEALTH 
SERVICES, INC. | ASSOCIATES, INC. 


Management i Consulting and Design 
Business Consultant: Engineers 

300 Park Ave. 
New York 22, N. Y. 


209 B. Washington 
Jackson, Michigan 


JENSEN, BOWEN & FARRELL 
Engineers 


Appraisals—Depreciation Studies—Property 
Records 


Cost Trends—Special Studies—Reports 
for Rate Cases, a, Somme Issues, Say and 


Requirement: 
Michigan a, ire Bail 7 ‘Arbor, Michigan 
Ormandy 8-7 


M. W. KELLOGG 
Piping System Flexibility Analyses 
SEND FOR BOOKLET 
DESCRIBING THIS SERVICE 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N. Y. 


MULTI-AMP DIVISION 


MULTI-AMP ELECTRONIC CORPORATION 
Designers @ Engineers @ Builders 
Portable electric test equipment 
Field and laboratory instruments; load boxes. 
For low voltage testing and cali- 
brating of circuit breakers, pro- 
tective and overload relays, reclos- 
ers, watt hour meters, fuse links. 
467A Lehigh Ave. Union, N. J 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

neers Purchasing 

pecialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SANBORN MAP COMPANY, INC. 


Nation Wide Mapping Services 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 


Atlanta - New York - 


Chicago - San Francisco 


SARGENT & LUNDY 


Engineers 


Consultants to the Power Industry 
STUDIES ¢ DESIGN « SUPERVISION 
140 South Dearborn Street, Chicago 3, Ill. 


TIPPETT & GEE 


Consulting Engineers 
Mechanical @ Mlectrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 

Power Stations @ Transmission @ Distribution 

Industrial Plants @ Process 


1333 North Second Street 
Bullding 


Abilene, Texas 
214 Meadows Dallas, Texas 
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BUSINESS 


DISPLAYED RATE: 


EMPLOYMENT SET ORTSNeTIaes $25.50 per inch, 
Subject to Agency Commissi: 

EQUIPMENT & BUSINESS “OPPORTUNITIES: $16.85 
per inch for all advertising appearing on other than a 
contract basis. Not subject to Agency Commission. 

AN ADVERTISING INCH is measured % inch vertic- 
ally on one column, 3 columns—30 inches—to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 


Send New Advertisements to Classified Advertising Div. 


‘OPPORTUNITIES » 


——RATES— 


EQUIPMENT 
USED OR RESALE 


UNDISPLAYED RATE: 

$1.80 a line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 
PROPOSALS, $1.80 a line an insertion. 

BOX NUMBERS count as one line additional in 
undisplayed ads. 


DISCOUNT OF 10% if - payment is made in 
advance for four consecutive in: s of undis- 
played ads (not including proposals). 


of Electrical World, P. 0. Box 12, N. Y. 36, N. Y. 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


LARGE POWER EQUIPMENT 
Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 
BELYEA COMPANY, INC. 

Jersey 


51 Howell St. City, N. J. 


An 


Investment , 


Productive advertising 
INVESTMENT 
rather than an EX- 


PENDITURE. 


is an 


“Searchlight” advertis- 
ers almost invariably re- 
port prompt and _ satis- 


factory results. 


BE CONVINCED — 
send us your advertise- 
ment TODAY. 


Address Classified 


Advertising Division 


ELECTRICAL WORLD 


330 W. 42nd St., N. Y. 36, N. Y. 


Two Recior St., New York 6, N. Y. 


DIAL TELEPHONE $8.95! 
Gov't lus-factory recon- 
ditioned. Standard ‘ype = 
coil cord, com 
Biss wire, fully oumase. had 
$2.00 i if plug is required. Write for list. 
Shipments F.O.B. 
SURPLUS SAVING CENTER 


Waymart Dept. EW-1250 Penna. 


SALES POSITION OPEN—Established and grow- 
ing Manufacturer of T&D accessories requires Re- 
gional Salesman with electric utility experience to 
service sales reps and customers in Ili, Mich, Wise, 
ta, & tnd area, Salary with bonus. Prefer age 28- 
35. Send resurse, photo, references and require- 
ments to 
SW-5662, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. 0. Bow 12 
CHICAGO 11: 520 N. Michigan Ave. 
BAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Utility Electrical Engineer—for administra- 
tive headquarters of nationwide utility; must 
have E.E. degree, preferably with an addi- 
tional business or advanced engineering de- 
gree. A minimum of 8 years of engineering, 
operating and administrative experience is 
required. Age 30-45. Salary open. Send 
resume of background and qualifications to: 
D. Olshansky, Citizens Utilities Company, 
Ridgeway Center, Stamford, Connecticut. 





Medina Electric ¢ Cooperative, Inc. is receiving 
applications for Senior Operators, Contro 
Operators, and Plant Electricians for employ- 
ment in a new 66,000 KW Steam-Electric 
Generating Plant 50 miles south of San An- 
tonio, Texas. Send complete resume to Medina 
Electric Cooperative, Inc., Box 1028, Pear- 
sall, Texas. 








SELLING OPPORT! UNITY AVAILABLE 


Representative wanted for manufacturer “of 
street lighting equipment pole line special- 
ties. Western States. Full particulars. RW- 
5056, Electrical World. 


GOVERNMENT PROPOSAL 


U. S. Government 


DEPARTMENT OF THE INTERIOR, Bu- 
reau of Reclamation. Sealed bids (Invita- 
tion No. DS-5451) will be received at 
Denver, ‘Colorado, until 2 p.m., Mountain 
Standard Time, January 10, 1961, for fur- 
nishing one 154- to 69-kv, 36, 000/48, 000/ 
60,000 kva, 3-phase autotransformer for 
Spencer Substation, Missouri-Oahe Trans- 
mission Division, Missouri River Basin 
Project. Delivery is desired within 350 
days. For particulars, address Bureau of 
Reclamation, Building 53, Denver Federal 
Center, Denver 25, Colorado. Floyd E. 
Dominy, Commissioner. 
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Texas Talks Feature Computer (Continued from page 72) 


expressions. Using system simula- 
tion techniques, it wants to study 
distribution circuits in a substation 
service area under various load con- 
ditions. 

Houston L&P has completed 
analysis of service interruption data 
and is considering a comprehensive 
distribution fault current and co- 
ordination program and economic 
design of secondary and transformer 
combination through optimization, 
Oprea added. 

Digital computers bring savings 
by releasing the distribution engi- 
neer from repetitive, time-consum- 
ing calculations and allowing him 
to consider more aspects of a prob- 
lem, said Edward L. Busby, Texas 
Power & Light Co. He cited three 
applications—series bus load flow; 
radial short-circuit current; and, 
load power factor calculation and 
correction—which his company has 
made to the IBM 650 computer. 
The power factor program, he said, 
embraces all power factor data on 
distribution circuits calculated from 
secondary readings. 

The EEI, pending NEMA’s ac- 
tion, should outline changes in the 
National Electrical Code and equip- 
ment standards (based on 120 and 
265-v systems only) necessary to 
make 240-v systems equally favor- 
able, said A. S. Anderson, Ebasco 
Services, Inc. Such changes permit 
taking advantage of the intrinsic 
economic factors of the 240-v sys- 
tem, he continued. 

Anderson called attention to the 


Advertising Index 


Allen-Bradley Co. 40 
Allis-Chalmers Mfg. Co 8 9 
American Chain & Cable Co., 
Wright Hoist Div 
Anaconda Wire & Cable Co 112 
Babcock & Wilcox Co 45 
Bethlehem Steel Co 64 
Biddle Co., James G 96 
Blackburn Corp., Jasper 
Bussmann Mfg. Division 
McGraw-Edison Co. 


Chance Co., 

Chart-Pak, Inc. 

DeLavai Steam Turbine Co 

Directory of Engineers 

Dow Corning Corp 

Dow industrial Service 
Div. Dow Chemical Co 

Duncan Electric Co. Inc 

Du Pont Company 
Polychemicals Dept. .. 


Ebasco Services, 
Electrical Publications Co 
Electrical World 
Elliott Company 
Engineers, Directory of 
Enjay Chemical Co. 
Div. Humble Oil & Refining Co... 


Fanner Mfg. Co 
Fisher-Pierce Co. 
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240/480-v residential systems in- 
stalled by Baltimore Gas & Electric 
Co (EW, July 4, p 42) and Texas 
Electric Service Co, with the help of 
manufacturers. More such installa- 
tions are needed. The 3-phase sys- 
tem is a natural for deluxe, air- 
conditioned, all-electric apartment 
houses. The 240/416-v system of- 
fers more economies of this load, 
even though architects seem un- 
aware of it, according to Anderson. 
He urged utilities to lead in promot- 
ing the 240-v system for apartment 
use. 


Transformer Loading Analyzed 


Economic analysis of loading 
transformers to 170% of peak 
nameplate as a normal loading and 
changeout policy clearly indicates 
that old and new transformers can 
be treated alike, said G. G. Auer 
and D. E. Hedman, General Elec- 
tric Co. The only difference, they 
said, appears in the older units’ cost 
of loss of life, in which dollar sav- 
ings tend to disappear during slow 
load growth in most loading con- 
ditions beyond 150%. They pointed 
out that the improved insulation of 
new transformers enable their load- 
ing well beyond 170%. 

Although this analysis is based 
on a single rating—a 25-kva unit 
with a first changeout to a 37.5-kva 
unit—it can be carried to the second 
changeout or installation of a 50-kva 
unit. Dollar savings, they said, in- 
crease when a 50-kva replaces a 
25-kva unit, because of the larger 


Foster Wheeler Corp 


G&Ww Electric Speciality Co 
General Electric Co. 
Apparatus Dept 2nd Cover, 83, 


85, 86, 103, 104, 
Insulator Dept. 
Graybar Electric Co., Inc 
Hi-Voltage Equipment Co 


Indiana Steel & Wire Co., Inc 
1-T-E Circuit Breaker Co 38 


Kerite Company 66 


Lapp Insulator Co., Inc 51 
Line Material Industries 21 
23 


Moloney Electric Co 
Monsanto Chemical Co 


Niagara Transformer Corp 


Ohio Brass Co 27, 28, 29, 30 
Pennsylvania Transformer Div. 

McGraw- Edison Co. 
Phelps Dodge Copper Products 

GO cies see Cons casdabewnseee 90, 91 


RT&E Corp. 
Radio Corp. of America 
Reliable Electric Co 


savings in deferred capital invest- 
ment. Cost of losses will be lower 
too due to reduced copper loss, even 
though core loss is slightly up. 

They noted that this analytical 
technique could be extended to a 
complete system analysis, a disper- 
sion curve being plotted to include 
every transformer on a circuit, giv- 
ing kva and age. The relation of 
cost savings to each kva rating and 
age could be correlated to produce 
a total system cost saving effected by 
increasing transformer loading and 
changeout policy. 

Taking load growth into account, 
a study of the most. economical 
transformer-secondary combination 
has been made by Westinghouse 
Electric Corp jointly with distribu- 
tion engineers, reported R. F. Law- 
rence. The study embraces initial 
load, changeout load, changeout of 
transformer and growth rate, all 
analyzed on a present-worth basis. 

Lawrence asked the meeting to 
consider a system serving 2-kva un- 
diversified per customer, 120-ft span 
length, and with a 3% growth rate. 
The program as applied to such a 
system, Lawrence said, would pre- 
scribe as most economical an initial 
insiallation of a 15-kva transformer 
with 1/0 triplex secondary, serving 
36 customers on four spans each 
way. 

At the end of three years, the first 
changeout would be a 25-kva unit, 
followed by a second changeout to 
a 37.5-kv transformer at the end of 
20 years. 


Searchlight Section 

Shaw-Perkins Mfg. Co 

Stone & Webster 
Studebaker-Packard Corp. .......... 
Superior Switchboard & Devices Co.. 


Truck Equipment Co 

United States Steel Corp...54, 55, 56, 57 
Wagner Electric Corp 52, 53 
Westinghouse Electric Corp....11, 12, 13 
14, 24, 25, 32, 33, 60, 61 


Wright Hoist Div. 
American Chain & Cable Co., Inc.. 96 


PROFESSIONAL SERVICES 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 
EMPLOYMENT OPPORTUNITIES .. 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


December 12, 1960 @ ELECTRICAL WORLD 





TO THE 
EXECUTIVES 

IN CHARGE OF 
SAFETY... 


AND COSTS 


M 


The fourteen Reliable deadends on these lines saved someone three to four man-hours. 


During more than 25 years of continuing production, it has never been reported that a 
Reliable Feed-Thru Deadend chuck let go a line. 


Feed-Thru Deadends are ideal for all working conditions. There are no special tools, no nuts, 
no bolts, no keepers ... when the work is “hot” they get your men off the lines in the least 
possible time. 


Reliable produces splices that 
perform like two deadends 
back-to-back. The conductor 
feeds completely through the 
chuck until it reaches the 
built-in center barrier. 


TRIC COMPANY ° FRANKLIN PARK, ILLINOIS 


A Symbol of Integrity Since 1909 





“Peace on earth 


to men 


Tamil ae 


MOLONEY ELECTRIC COMPANY 








